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PREFACE. 


"Perhaps  no  "book  was  ever  so  soon,  so  generally,  and  with  so  little  envy, 
admitted  to  take  its  place  at  the  head  of  that  department  of  knowledge  to 
which  it  belongs,  as  the  Regne  Animal  of  the  illustrious  Baron  Cuvier. 
This  is  a  high,  but  a  just  tribute,  both  to  the  work  and  the  author  ;  for  it  at 
once  showed  that  the  former  is  what  had  long  been  required,  and  that  the 
latter  was  as  much  beloved  for  the  kindness  and  urbanity  of  his  manners,  as 
he  was  admired  for  the  comprehensive  range  and  unprecedented  accuracy  of 

It  must,  indeed,  he  admitted,  that,  until  Cuvier’s  great  work  made  its 
-  appearance,  we  had  no  modern  systematic  arrangement  of  animals  which 
applied  equally  to  all  the  Classes,  Orders,  and  Families; — which  brought  the 
extinct  species  into  their  proper  situations  in  the  living  catalogue,  and  enabled 
every  discoverer  of  a  new  animal,  or  part  of  an  animal,  instantly  to  connect 
it  with  its  proper  tribe  or  family.  Important,  however,  as  are  the  labours  of 
this  great  naturalist,  they  could  not  possibly  extend  beyond  the  limits  of  what 
was  known ;  and  as  Cuvier  was  no  speculative  theorist,  but  a  rigid  adherent 
to  nature  and  fact,  he  kept  his  system  considerably  within  the  limits  of  those 
who  were  more  speculative,  and  consequently  less  accurate. 

For  students,  no  work  is  equal  to  that  of  Cuvier,  for  it  is  at  once  compre¬ 
hensive  and  concise ;  and  though  the  student  may  choose  a  particular  de¬ 
partment,  and  require  books  more  in  detail  with  reference  to  that  department, 
he  must  still  have  the  Regne  Animal  to  point  out  to  him  the  general  analo¬ 
gies  of  the  bring  creation.  The  present  work  is  a  complete  Cuvier,  as  re 
gards  the  essential  part  of  the  arrangement ;  and  it  is  not  a  more  translation, 
but  iu  some  respects  a  new  hook,  embodying  the  original  one.  Throughout 
the  whole  of  it,  there  will  he  found  original  remarks ;  hut  these  are  always 
distinguished  from  that  which  belongs  to  Cuvier,  by  being  inclosed  within 


inization  of  these  genera  impossible  ;  just  as  by 
in  the  same  order,  and  placing  side  by  side,  the 
ic  had  made  it  impossible  to  predicate  anything 
comprised  such  incongruous  beings, 
among  the  most  prominent ;  but  there  existed 
pious  at  the  first  glance,  which  occasioned  incon- 

It  was  not  sufficient,  then,  to  have  imagined  a  new  distribution  of  the  classes  and 

the  species,  in  order  to  he  assured  that  they  really  belonged  to  the  genera  in  which 
they  had  been  placed. 

Having  come  .to  this,  I  found  not  only  species  grouped  or  dispersed  contrary  to  all  rea¬ 
son,  but  I  remarked  that  many  had  not  been  established  in  a  positive  manner,  either 

Here  one  of  them,  by  means  of  synonymes,  represents  several  under  a  single  name, 
and’ often  so  different  that  they  should  not  rank  in  the  same  genus:  there  a  single 
one  is  doubled,  tripled,  and  successively  reappears  in  several  sub-genera,  genera,  and 

What  can  be  said,  for  example,  of  the  Trichechus  manattts  of  Gmelin,  which,  under 
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twice  among  the-A/edus*  and  once  among  the  HolotkurU?  How  are  we  to  reassemble 
the  Biphortz,  of  which  some  are  there  called  Dagysa,  the  greater  number  Salpa,  while 
several  are  ranged  among  the  Holotkvria  ? 

It  did  not  therefore  suffice,  in  order  completely  to  attain  the  object  aimed  at,  to 

Such  an  enterprize,  from  the  prodigious  developement  of  the  science  of  late  years, 
could  not  have  been  executed  completely  by  any  one  individual,  even  granting  him 
the  longest  life,  and  no  other  occupation.  Had  I  been  constrained  to  depend  upon 
myself  alone,  I  should  not  have  been  able  to  prepare  even  the  simple  sketch  which 

wanted  both  of  time  and  talent.  Living  in  the  midst  of  so  many  able  naturalists, 
drawing  from  their  works  as  fast  as  they  appeared,  freely  enjoying  the  use  of  the 
collections  they  had  made,  and  having  myself  formed  a  very  considerable  one,  ex¬ 
pressly  appropriated  to  my  object,  a  great  part  of  my  labour  consisted  merely  in  the 
employment  of  so  many  rich  materials.  It  was  not  possible,  for  instance,  that  much 
remained  for  me  to  do  on  shells,  studied  by  M.  de  Lamarck,  nor  on  quadrupeds,  described 
by  M.  Geoffroy.  The  numerous  and  new  affinities  described  by  M.  de  Lacepede,  were 
so  many  data  for  my  system  of  fishes.  M.  Levaillant,  among  so  many  beautiful  birds 
collected  from  all  parts,  perceived  details  of  organization  which  I  immediately  adapted 
to  my  plan.  My  own  researches,  employed  and  fructified  by  other  naturalists,  yielded 
results  to  me  which,  in  my  hands  alone,  they  would  not  all  have  produced.  So,  also, 
M.  de  Blainville  and  M.  Oppel,  in  examining  the  cabinet  which  I  had  formed  of 
anatomical  preparations  on  winch  I  designed  to  found  my  divisions  of  reptiles,  anti¬ 
cipated — and  perhaps  better  than  I  should  have  done-results  of  which  as  yet  I  had 
hut  a  glimpse,  &c.,  &c; 

Encouraged  by.  these  reflections,  I  determined  to  precede  my  Treatise  on  Com¬ 
parative  Anatomy  by  a  kind  of  abridged  system  of  animals,  in  which  I  should  present 
their  divisions  and  subdivisions  of  all  degrees,  established  in  a  parallel  manner  upon 
their  structure,  both  internal  and  external ;  where  I  would  give  the  indication  of  well- 
authenticated  species  that  belonged,  with  certainty,  to  each  of  the  subdivisions  ;  and 
where,  to  create  more  interest,  I  would  eater  into  some  details  upon  such  of  the 
species  as,  from  their  abundance  in  our  country,  the  sendees  which  they  render 

their  extraordinary  forms,  their  beauty,  or  their  magnitude,  are  the  most  remarkable.  ' 

I  hoped  by  so  doing  to  prove  useful  to  young  naturalists,  who,  for  the  m^t  part, 
have  but  little  idea  of  the  confusion  and  errors  of  criticism  in  which  the  most  accredited 
•works  abound,  and  who,  particularly  in  foreign  countries,  do  not  sufficiently  attend  to 
the  study  of  the  true  relations  of  the  conformation  of  beings :  I  considered  myself  ns 
rendering  a  more  direct  service  to  those  anatomists,  who  require  to  know  beforehand 
to  which  orders  they  should  direct  their  researches,  when  they  wish  to  solve  by  com¬ 
parative  anatomy  some  problem  of  human  anatomy  or  physiology,  but  whose  ordinary 
occupations  do  not  sufficiently  prepare  them  for  fulfilling  this  condition,  which  is  essen- 

Ncverthelesa,  I  have  not  professed  to  extend  this  twofold' view  equally  to  all  classes 


organization  affords  but  little  room  for  the  exercise  of  the  scalpel,  did  not  require  to 
be  treated  with  the  same  detail.  Independently  of  which,  so  far  as  the  shells  and 
corals  are  concerned,  I  could  depend  on  a  work  just  published  by  M.  de  Lamarck,  in 
which  will  be  found  all  that  the  most  ardent  desire  for  information  can  require. 

With  respect  to  insects,  so  interesting  by  their  external  forms,  their  organization, 

sistance  which,  in  rendering  my  work  infinitely  more  perfect  than  it  could  have  been  had 
it  emanated  solely  from  my  pen,  has,  at  the  same  time,  greatly  accelerated  its  publica- 

profoundly  than  any  other  man  in  Europe,  has  kindly  consented  to  give,  in  a  single 
volume,  and  nearly  in  the  order  adopted  for  the  other  parts,  a  summary  of  his  immense 
researches,  and  an  abridged  description  of  those  innumerable  genera  which  entomolo¬ 
gists  are  continually  establishing. 

As  for  the  rest,  if  in  some  instances  I  have  given  less  extent  to  the  exposition  of 
sub-genera  and  species,  this  inequality  has  not  occurred  in  aught  that  concerns  the 
superior  divisions  and  the  indications  of  affinities,  which  I  have  every  where  founded  on 
equally  solid  bases,  established  by  equally  assiduous  researches. 

I  have  examined,  one  by  one,  all  the  species  of  which  I  could  procure  specimens  ;  I 
have  approximated  those  which  merely  differed  from  each  other  in  size,  colour,  or  in 
the  number  of  some  less  important  parts,  and  have  formed  them  into  what  1  designate 
a  sub-genus. 

Whenever  it  was  possible,  I  have  dissected  at  least  one  species  of  each  sub-genus ; 
and  if  those  be  excepted  to  which  the  scalpel  cannot  be  applied,  there  exists  in  my 
work  but  very  few  groups  of  this  degree,  of  which  I  cannot  produce  seme  considerable 
portion  of  the  organs. 

After  having  determined  the  names  of  the  species  which  I  had  examined,  and  which 
had  previously  been  either  well  figured  or  well  described,  I  placed  in  the  same  sub- 
genera  those  which  I  had  not  seen,  but  whose  exact  figures,  or  descriptions,  sufficiently 
precise  to  leave  no  doubt  of  their  natural  relations,  I  found  in  authors ;  but  I  have 
passed  over  in  silence  that  great  number  of  vague  indications,  on  which,  in  my  opinion, 

.  naturalists  have  been  too  eager  to  establish  species,  the  adoption  of  which  has  mainly 
contruK^ed  to  introduce  into  the  catalogue  of  beings,  that  confusion  which  deprives  it 

I  could  have  added,  almost  every  where,  a  vast  number  of  new  species;  but  as  I 
could  not  refer  to  figures,  it  would  have  been  incumbent  on  me  to  extend  their  descrip¬ 
tions  beyond  what  space  permitted :  I  have,  therefore,  preferred  depriving, my  work  of 
this  ornament,  and  have  only  indicated  those,  the  peculiar  conformation  of  which  gives 


%',  !b  ?/ 
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In  this  I  have  proceeded,  partly  by  ascending  from  the  inferior  to.  the  superior  divi¬ 
sions,  by  means  of  approximation  and  comparison  ;  and  partly  also  by  descending  from 
the  superior  to  the  inferior  groups,  on  the  pAneiple  of  the  subordination  of  characters ; 
comparing  carefully  the  results  of  the  two  methods,  verifying  one  by  the  other,  and 
always  sedulously  establishing  the  correspondence  of  external  and  internal  structure, 
which,  the  one  as  well  as  the  other,  'are  integral  parts  of  the  essence  of  each  animal. 

Such  has  been  my  procedure  whenever  it  was  necessary  and  possible  to  introduce 
new  arrangements ;  but  I  need  not  observe  that,  in  very  many  places,  the  results  to 
which  it  would  have  conducted  me  had  already  been  so  satisfactorily  obtained,  that  I 
had  only  to  follow  the  track  of  my  predecessors.  Notwithstanding  which,  even  in 
those  cases  where  no  alteration  was  required,  I  have  verified  and  confirmed,  by  new 
observations,  what  was'previously  acknowledged,  and  what  I  did  not  adout  until  it  had 
been  subjected  to  a  rigorous  scrutiny. 

The  public  may  form  some  idea  of  tins  mode  of  examination,  from  the  memoirs  on  the 
anatomy  of  mollusks,  which  have  appeared  in  the  Amahs  du  Mmevm,  and  of  which  I 
am  now  preparing  a  separate  and  augmented  collection.  I  venture  to  assure  the  reader 
that  I  have  bestowed  quite  as  extensive  labour  upon  the  vertebrated  animals,  the  anne- 

necessary  to  publish  it  with  the  same  detail ;  but  all  my  preparations  are  exposed  in 
the  Cabinet  of  Comparative  Anatomy  in  the  Jardin  du  Roi,  and  will  serve  hereafter 
for  my  treatise  on  anatomy. 

Another  very  considerable  labour,  but  the  details  of  which  cannot  be  so  readily 
authenticated,  is  the  critical  examination  of  species.  I  have  verified  all  the  figures 
alleged  by  different  authors,  and  as  often  as  possible  referred  each  to  its  true  species, 
previously  to  selecting  those  which  I  have  indicated  :  it  is  entirely  from  this  verifica¬ 
tion,  and  never  from  the  classification  of  preceding  systematists,  that  I  have  referred  to 
my  sub-genera  the  species  that  belong  to  them.  Such  is  the  reason  why  no  astonish¬ 
ment  should  be  experienced  on  finding  that  such  and  such  a  genus  of  Gmelin  is  now 
divided,  and  distributed  even  in  different  classes  and  still  higher  divisions ;  that  nume¬ 
rous  nominal  species  are  reduced  to  a  single  one,  and  that  popular  names  are  very 
differently  applied.  There  is  not  one  of  these  changes  which  I  am  not  prepared  to 
'ustify,  and  of  which  the  reader  himself  may  not  obtain  the  proof,  by  recurring  to  the 

In  order  to  lessen  his  trouble,  I  have  been  careful  to  select  for  each  class  a  principal 
author,  generally  the  richest  in  good  original  figures  ;■  and  I  quoted  secondary  works 
only  where  the  former  are  deficient,  or  where  it  was  useful  to  establish  some  com¬ 
parison,  for  the  sake  of  confirming  synonymes. 

My  subject  could  have  been  made  to  fill  many  volumes ;  but  I  considered  it  my 
duty  to  condense  it,  by  imagining  abridged  means  of  expression.  These  I  have 
obtained  by  graduated  generalities.  By  never  repeating  for  a  species  that  which  might 
be  said  of  an  entire  sub-genus,  nor  for  a  genus  what  might  be  applied  to  a  whole 

have  been,  above  all,  particularly  directed,  inasmuch  as  it  was  the  principal  end  of 
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I  so  very  repulsive.  I  cannot  perceive,  however,  that  I  have  thereby  lost  any  thing  in 

I  have  been  compelled,  unfortunately!  to  introduce  many  new  names,  aftfejOgh  I 
have  endeavoured,  as  far  as  possible,  to  preserve  those  of  my  predecessors ;  fort  the 
numerous  sub-genera  I  have  established  required  these  denominations  ;  for  intfamga 
so  various,  the  memory  is  not  satisfied  with  numerical  indications.  I  have  selected 

have  latinized,  or  lastly,  after  the  example  of  Linn®us,  from  among  those  of  mytho¬ 
logy,  which  are  generally  agreeable  to  the  ear,  and  which  we  are  far  from  having 

In  naming  species,  however,  I  would  nevertheless  recommend  employing  the  sub¬ 
stantive  of  the  genus,  and  the  trivial  name  only.  The  names  of  the  sub-genera  are 
designed  merely  as  a  relief  to  the  memory,  when  we  would  indicate  these  sub¬ 
divisions  in  particular.  Otherwise,  as  the  sub-genera,  already  very  numerous,  will  in 
the  end  become  greatly  multiplied,  in  consequence  of  having  substantives  continually 
to  retain,  we  shall  be  in  danger  of  losing  the  advantages  of  that  binary  nomenclature 
so  happily  imagined  by  Linnaeus. 

It  is  the  better  to  preserve  it  that  I  have  dismembered  as  little  as  possible  the  great 
genera  of  that  illustrious  reformer  of  science.  Whenever  the  sub-genera  into  which 
1  divide  them  were  not  to  be  translated  into  different  families,  I  have  left  them  together 
under  their  former  generic  appellation.  This  was  not  only  due  to  the  memory  of 
Linnaeus,  but  was  necessary  in  order  to  preserve  the  mutual  intelligence  of  the 
naturalists  of  different  countries. 

To  facilitate  still  more  the  study  of  this  work,' — for  it  is  to  be  studied  more  than  to  be 
Thus  the  eye  will  distinguish  beforehand  the  relative  importance  of  each  group,  and  the 
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trivial  appear  those  causes  -which  it  has  been  pleased  to  leave  dependent  on  the  will  of 
man !  How  astonishing  to  behold  so  many  fine  minds,  consuming  themselves,  so 
uselessly  for  their  own  happiness  and  that  of  others,  in  the  pursuit  of  vain  combina¬ 
tions,  the  very  traces  of  which  a  few  years  suffice  to  obliterate  1 

I  avow  it  proudly,  these  ideas  have  been  always  present  to  my  mind, — the  companions 

ihis  peaceful  study,  it  is  because,  in  my  opinion,  it  is  more  capable  than  any  other  of 
supplying  that  want  of  occupation,  which  has  so  largely  contributed  to  the  troubles  of 
our  age  ; — but  I  must  return  to  my  subject. 

There  yet  remains  the  task  of  accounting  for  the  principal  changes  I  have  effected 
■in  die  latest  received  methods,  and  to  acknowledge  the  amount  of  obligation  to  those 
naturalists,  whose  works  have  furnished  or  suggested  a  part  of  them. 

have  neither  pretended  nor  desired  to  class  animals  so  as  to  form  a  single  line,  or 


practicable.  Thus,  I  do  not'  mean  that  the  mammalia  or  birds  which  come  last,  are 
the  most  imperfect  of  their  class ;  still  less  do  I  intend  that  the  last  of  mammalia 
are  more  perfect  than  the  first  of  birds,  or  the  last  of  mollusks  more  perfect  than  the 
first  of  the  annelides,  or  zoophytes  ;  even  restricting  the  meaning  of  this  vague  word 
perfect  to  that  of  "most  completely  organized.”.  I  regardmy  divisions  and  subdivisions 
as  the  merely  graduated  expression  of  the  resemblaucc  of  the  beings  which  enter  into 
each  of  them ;  and  although  in  some  we  observe  a  sort  of  passage  or  gradation  from 


given  on  the  Qundrvmana  ana  the  Bats  U  based  on  the  recent  and  profound  iakmrs  of 
my  friend  and  colleague  M.  GeofTroy  de  St.  Hilaire.  The  researches  of  tny  brother, 
M.  Frederic  Cuvier,  on  the  teeth  of  the  Carmtrla  and  Rodentia,  have  pnve4  highly 
useful  to  me  in  forming  the  sub-genera  of  these  two  orders.  Notwithstanding  the 
genera  of  the  late  M.  llligcr  are  but  the  results  of  these  same  studies,  and  of  those  of 
some  foreign  naturalists,*I  have  adopted  his  names  whenever  his  genera  corresponded 
with  my  sub-genera.  M.  de  Lacepede  has  also  discerned  and  indicated  many  excellent 
divisions  of  this  degree,  which  I  have  been  equally  compelled  to  adopt;  but  the  cha¬ 
racters  of  all  the  degrees  and  all  the  indications  of  species  have  been  taken  from  nature, 
either  in  the  Cabinet  of  Anatomy  or  in  the  galleries  of  the  Museum. 

The  same  plan  was  pursued  with  respect  to  the  Birds.  I  have  examined  with  the 
closest  attention  more  than  four  thousand  individuals  in  the  Museum ;  I  arranged  them 
according  to  my  views  in  the  public  gallery  more  than  five  years  ago,  and  all  that  is 
said  of  this  class  has  been  drawn  from  that  source.  Thus,  any  resemblance  which  my 
sub-divisions  may  bear  to  some  recent  descriptions,  is  on  my  part  purely  accidental.* 

Naturalists,  I  hope,  will  approve  of  the  numerous  sub-genera  which  I  bare  deemed 
it  necessary  to  make  among  the  birds  of  prey,  the  Passerina,  and  the  Shore-birds ; 
they  appear  to  me  to  have  completely  elucidated  genera  hitherto  involved  in  much 
confusion.  I  have  marked,  as  exactly  as  I  could,  the  accordance  of  these  subdivisions 
with  the  genera  of  MM.  de  Lacepede,  Meyer,  Wolf,  Temminck,  and  Savigny,  and 
have  referred  to  each  of  them  all  the  species  of  which  I  could  obtain  a  very  positive 

attempt  a  true  history  of  birds.  Tire  splendid  works  on  Ornithology  published  within 
a  few  years,  and  those  chiefly  of  M.  le  Vaillant,  which  are  filled  with  so  many 

me  in  designating  the  species  which  they  represent. 

The  general  division  of  this  class  remains  as  1  published  it  in  1798,  in  my  Tableau 

I  have  thought  proper  to  preserve  for  the  Reptiles,  the  general  division  of  my  friend 
M.  Brongniart ;  but  I  have  prosecuted  very  extensive  anatomical  investigations  to  arrive 
at  the  ulterior  subdivisions.  M.  Oppel,  as  I  have  already  stated,  has  partly  taken 
advantage  of  these  preparatory  labours  ;  and  whenever  my  genera  finally  agreed  with 
his,  I  have  noticed  the  fact.  The  work  of  Daudin,  indifferent  as  it  is,  has  been  useful 
to  me  for  indications  of  details  ;  but  the  particular  divisions  which  I  have  given  in  the 
genera  of  Monitors  and  Geckos,  are  the  product  of  my  own  observations  on  a  great 
number  of  Reptiles  recently  brought  to  the  Museum  by  MM.  P^ron  and  Geoffroy. 

My  labours  on  the  Fishes  will  probably  be  found  to  exceed  those  which  I  have 
bestowed  on  the  other  vertebrated  animals.  Our  Museum  having  received  a  vast 
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M.  I.atreillc,  who,  with  the  exception  of  some  anatomical  details,  founded  on  my  own 
observations  and  those  of  M.  Ramdohr,  which  I  have  inserted  in  his  test,  is  ko  sole 
author,  will  take  upon  himself  to  explain  all  that  is  necessary. 

As  to  the  Zoophytes,  which  terminate  the  Animal  Kingdom,  I  have  availed  myself, 
for  the  Echinoderms,  of  the  recent  work  of  M.  de  Lamarck ;  and  for  the  ftjtcetmal 
Worms,  of  that  of  M.  Rudolphi,  intitled  Entozoa ;  but  I  have  anatomized  aR  the 
genera,  some  of  which  have  been  determined  by  me  only.  There  is  an  excellent 
work  by  M.  Tiedemann,  on  the  anatomy  of  the  Echinodenns,  which  received  the 
prize  of  the  Institute  some  years  ago,  and  will  shortly  appear  ;  it  will  leave  nothing  to 
be  desired  respecting  these  curious  animals.  The  Corals  and  the  Infusoria,  offering 
no  field  for  anatomical  investigations*,  will  be  briefly  disposed  of.  The  new  work  of 


.  whom  I  am  indebted  for  particular  facts,  and  whose  names  I  have 
1  wherever  I  have  made  use  of  them.  They  will  be  found  on  every 
ok.  Should  I  have  omitted  to  do  justice  to  any,  it  must  be  attributed 
forgetfulness,  and  I  ask  pardon  beforehand :  there  is  no  property,  in 
re  sacred  than  the  conceptions  of  the  mind  ;  and  the  custom,  too  pre- 
raturalists,  of  masking  plagiarisms  by  a  change  of  names,  has  always 
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splendid  works,  -wherein  new  species  are  described  and  figured,  and  of  which  the 
•authors  have  striven  to  detect  their  mutual  relations,  and  to  consider  them  in  every 
point  of  view.* 


I  have  endeavoured  to  avail  myself  of  these  discoveries,  as  far  as  tfiy  plan  permitted, 
by  first  studying  the  innumerable  specimens  received  at  the  Cabinet  du  Roi,  and  com¬ 
paring  them  with  those  which  served  as  the  basis  of  my  first  edition,  in  order 
thence  to  deduce  new  approximations  or  subdivisions ;  and  then,  by  searching  in  all 
the  books  I  could  procure  for  the  genera  or  sub -genera  established  by  naturalists, 
and  the  descriptions  of  species  by  which  they  have  supported  these  numerous  com¬ 
binations. 

The  determination  of  synonymes  has  become  much  easier  now  than  at  the  period 
of  my  first  edition.  Both  French  and  foreign  naturalists  appear  to  have  recognized 
the  necessity  of  establishing  divisions  in  the  vast  genera  in  which  such  incongruous 
species  were  formerly  heaped  together  their  groups  are  now  precise  and  well-defined ; 
their  descriptions  sufficiently  detailed;  their  figures  scrupulously  exact  to  the  most 
minute  characters,  and  often  of  the  greatest  beauty  as  works  of  art.  Scarcely  any 
difficulty  remains,  therefore,  in  identifying  their  species,  and  nothing  hinders 

unfortunately,  has  been  the  most  neglected ;  the  names  of  the  same  genera,  and  the 
same  species,  are  multiplied  as  often  as  they  are  mentioned ;  and  should  this  discord 
continue,  the  same  chaos  will  be  produced  that  previously  existed,  though  arising 

I  have  used  every  effort  to  compare  and  approximate  these  redundancies,  and,  forget- 


seemed  to  have  been  imagined  only  to  escape  the  avowal  of  having  borrowed  my  divisions. 
But  thoroughly  to  execute  this  undertaking^— this  yinax  or  rectified  epitome  of  the 
animal  kingdom,  which  becomes  every  day  more  necessary, — to  discuss  the  proofs  and  fix 
the  definitive  nomenclature  which  should  be  adopted,  by  basing  it  on  sufficient  figures 
and  descriptions,  requires  more  space  than  I  could  dispose  of,  and  a  time  imperatively 
.  claimed  by  other  works.  In  the  History  of  Fishes,  which  I  have  commenced  pub¬ 
lishing,  with  the  assistance  of  M.  Valenciennes,  I  purpose  to  give  an  idea  of  what 
appears  to  me  might  be  effected  in  all  parts  of  the  science.  Here,  I  only  profess  to 
offer  an  abridged  summary — a  simple  sketch  ; — well  satisfied  if  I  succeed  in  rendering 


Various  essays  of  a  similar  kind  have  been  published  on  some  of  the  classes, 
and  I  have  carefully  studied  them  with  a  view  to  perfect  my  own.  The  Mammnhglc 
of  M.  Desmarest,  that  of  M.  Lesson,  the  Treatise  on  the  Teeth  of  Quadrupeds,  by 
M.  Frederic  Cuvier,  the  English  translation  of  my  first  edition,  by  Mr.  Griffith, 
enriched  by. numerous  additions,  particularly  by  Hamilton  Smith;  the  new  edition 
of  the  Manuel  d' Ornithologie  of  M.  Temminck,  the  Ornithological  Fragments  of 
M.  Wagler,  the  History  of  Reptiles  of  the  late  Merrem,  and  the  Dissertation  on  the 
same  subject  by  M.  Fitsinger,  have  principally  been  useful  to  me  for  the  vcrtchratcd 
animals.  The  Histoire  dcs  Animat#  sans  Vcrtibrcs  of  M.  dc  Lamarck,  the  Malacology 
of  M.  de  Blamville.  have  also  been  of  great  service  to  me  for  the  mollusks.  To 
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these  I  have  added  the  new  views  and  facts  contained  in  the  numerate  and  learned 
writings  of  MM.  Geoffrey  St.  Hilaire,  father  and  son,  Savigny,  Teunmnck, 
Lichtenstein,  Kuhl,  Wilson,  Horsfield,  Vigors,  Swainson,  Gray,  Ord,  Say,  Harlan, 
Charles  Bonapartte,  Lumouroux,  Mitchell,  Lesneur,  and  many  other  able  and  Btriferoe 
men,  whose  names  will  be  carefully  mentioned  when  I  speak  of  the  subjects  oo  which 
they  have  treated. 

The  fine  collections  of  engravings  which  have  appeared  within  the  last  twelve 
years,  have  enabled  me  to  indicate  a  greater  number  of  species ;  and  I  have  amply 
profited  by  this  facility.  I  must  particularly  acknowledge  what  I  owe  on  this  • 
score  to  the  Histoire  des  Mammif'eres  of  MM.  Geoffrey  St.  Hilaire  and  Frederic 
Cuvier,  the  Planches  colorii'es  of  MM.  Temminck  and  Laugier,  the  Galerie  des  Oiseaux 
of  M.  Vieillot,  the  new  edition  of  the  Birds  of  Germany,  by  MM.  Nauman,  the  Birds  of 
the  United  States  of  Messrs.  Wilson,  Ord,  and  Charles  Bonaparte*,  the  great  works 
of  M.  Spix,  and  of  his  Highness  the  Prince  Maximilian  de  Wied,  on  the  Animals  of 
Brazil,  and  to  those  of  M.  de  Ferussac  on  the.Mollusks.  The  plates  and  zoological 
descriptions  of  the  travels  of  MM.  Freycinet  and  Duperrey,  supplied  in  the  first  by 
MM.  Quoy  and  Gaymard,  in  the  second  by  MM.  Lesson  and  Garnot,  also  present 
many  new  objects.  The  same  must  be  said  of  the  Animals  of  Java,  by  Dr.  Hors- 
fielcl.  Though  on  a  smaller  scale,  new  figures  of  rare  species  are  to  be  found  in  the 
Memoires  du  Museum,  the  Annales  des  Sciences  Naturellcs,  and  other  French  peri¬ 
odicals,  in  the  Zoological  Illustrations  of  Mr.  Swainson,  and  in  the  Zoological  Journal, 
published  by  able  naturalists  in  London.  The  Journal  of  the  Lyceum  of  New  York, 
and  of  the  Academy  of  Natural  Sciences  of  Philadelphia,  are  not  less  valuable ;  but  in 
proportion  as  the  taste  for  natural  history  becomes  extended,  and  the  more  numerous 
the  countries  in  which  it  is  cultivated,  the  number  of  its  acquisitions  increases  in 
geometrical  progression,  and  it  becoirils  more  and  more  difficult  to  collect  all  the 
writings  of  naturalists,  and  to  complete  the  table  of  their  results.  I  rely,  therefore,  on 
the  indulgence  of  those  whose  observations  may  have  escaped  me,  or  whose  works  I 
have  not  sufficiently  consulted. 

My  celebrated  friend  and  colleague  M.  Latreille,  having  consented,  as  in  the  first 
edition,  to  take  upon  himself  the  important  and  difficult  part  of  the  Crustaceans, 

followed,  so  that  I  need  say  nothing  more  on  this  subject. 
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pcrties  for  the  purpose  of  establishing  a  body  of  doctrine,  and,  if  possible,  of  referring  the 
whole  to  one  single  law,  under  the  universal  expression  of  which  all  might  be  resolved. 

its  object  to  apply  specially  the  laws  recognized  by  the  various  brandies  of  General 
Physics,  to  the  numerous  and  varied  beings  which  exist  in  nature,  in  orddT  to  explain 

In  this  extended  sense,  it  would  also  include  Astronomy  ;  but  that  science,  suffi¬ 
ciently  elucidated  by  Mechanics,  and  completely  subjected  to  its  laws,  employs  methods 
too  different  from  those  required  by  ordinary  Natural  History,  to  permit  of  its  cultiva- 


Natural  History,  then,  is  confined  to  objects  which  d 
calculation,  or  of  precise  measurement  in  all  their  parts 
subtracted  from  it,  to  be  ranged  under  General  Physics ;  sc 


not  allow  of  ngorous 
Meteorology,  also,  is 
:hat,  properly  speaking. 


■SB 


Natural  History  should,  in  strictness,  employ  the  same  modes  of  procedure  as  the 
general  sciences ;  and  it  does  so,  in  fact,  whenever  the  objects  of  its  study  are  so 
little  complex  as  to  permit  of  it.  But  this  is  very  seldom  the  case. 

An  essential  difference,  in  effect,  between  the  general  sciences  and  Natural  History 

is,  that,  in  the  former,  phenomena  are  examined,  the  conditions  of  which  are  all 
regulated  by  the  examiner,  in  order,  by  their  analysis,  to  arrive  at  general  laws ;  W'hile 
in  the  latter,  they  occur  under  circumstances  beyond  the  control  of  him  wKo  studies 
them  for  the  purpose  of  discovering,  amid  the  complication,  the  effects  of  general 
laws  already  known.  It  is  not  permitted  for  him,  as  in  the  case  of  the  experimenter, 
to  subtract  successively  from  each  condition,  and  so  reduce  the  problem  to  its 
elements  ;  but  he  must  take  it  entire,  with  all  its  conditions  at  once,  and  can  analyze 
only  in  thought.  Suppose,  for  example,  we  attempt  to  isolate  the  numerous  pheno¬ 
mena  which  compose  the  life  of  an  animal  a  little  elevated  in  the  scale ;  &  single  one 
being  suppressed,  the  life  is  wholly  annihilated. 

Dynamics  have  thus  become  a  science  almost  purely  of  calculation ;  Chemistry  is 
still  a  science  wholly  [chiefly*]  of  experiment;  and  Natural  History  will  long  remain, 
in  a  great  number  of  its  branches,  one  of  pure  observation.  * 

These  three  terms  sufficiently  designate  the  modes  of  procedure  employed  in  the 
three  branches  of  the  Natural  Sciences  ;  but  in  establishing  between  them  very  different 
degrees  of  certitude,  they  at  the  same  time  indicate  the  point  to  which  the  two  latter 
should  tend,  in  order  to  approach  perfection. 

Calculation,  so  to  speak,  commands  Nature ;  it  determines  phenomena  more  exactly 
than  observation  can  make  them  known  ;  experiment  forces  her  to  unveil ;  while  obser¬ 
vation  watches  her  when  deviating  from  her  normal  course,  and  seeks  to  surprise  her. 

Natural  History  has,  moreover,  a  principle  on  which  to  reason,  which  is  peculiar  to 

it,  and  which  it  employs  advantageously  on  many  occasions ;  it  is  that  of  the  conditions 
of  existence,  commonly  termed  fnal  causes.  As  nothing  can  exist  without  the  concur-  • 
rence  of  those  conditions  which  render  its  existence  possible,  the  component  parts  of  each 


incessantly  liable  to  confound  the  innumerable  beings  -which  Nature  presents.  Natural 
History,  then,  should  be  based-on  what  is  called  a  System  of  Nature,  or  a  great  catalogue, 
in  which  all  beings  bear  acknowledged  names,  may  be  recognized  by  distinctive  cha¬ 
racters,  and  distributed  in  divisions  and  subdivisions  themselves  named  and  characterized, 
in  which  they  may  be  found. 

In  order  that  each  being  may  always  be  recognized  in  this  catalogue,  it  should  carry 
its  character  along  with  it:  for  which  reason  the  characters  should  not  be  taken 
from  properties,  or  from  habits  the  exercise  of  winch  is  transient,  but  should  be 
drawn  from  the  conformation. 

There  is  scarcely  any  being  which  has  a  simple  character,  or  can  be  recognized  by 
an  isolated  feature  of  its  conformation :  the  combination  of  many  such  traits  is  almost 
always  necessary  to  distinguish  a  being  from  the  neighbouring  ones,  which  have 
some  but  not  all  of  them,  or  have  them  combined  with  others  of  which  the  first  is 
destitute ;  and  the  more  numerous  the  beings  to  be  discriminated,  the  more  must 
these  traits  accumulate :  insomuch  that,  to  distinguish  from  all  others  an-  individual 
being,  a  complete  description  of  it  must  enter  into  its  character. 

It  is  to  avoid  this  inconvenience  that  divisions  and  subdivisions  have  been  invented. 
A  certain  number  of  neighbouring  beings  only  are  compared  together,  and  their  par¬ 
ticular  characters  need  only  to  express  their  differences,  which,  by  the  supposition  itself, 

it  not  that  the  operation  is  repeated  in  collecting  the  neighbouring  genera,  so  as  to  form 
an  order ;  the  neighbouring  orders  to  form  a  class,  &c.  Intermediate  subdivisions  may  . 
also  be  established. 

This  scaffolding  of  divisions,  the  superior  of  wliich  contain  the  inferior,  is  what  is 
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or  less  flexible  fibres  or  laminae  of  which  intercept  fluids  more  or  less  fumpiforte  ~~ 
constitutes  what  is  termed  the  organisation  ;  and,  as  a  consequence  of  &e  fi&ve 
said,  it  follows  that  only  organized  bodies  can  enjoy  life. 

which  are  all  conditions  of  life  ;  and  it  is  easy  to  conceive  that  the  general  move¬ 
ment  of  the  life  would  be  arrested,  if  its  effect  be  to  alter  either  of  these  conditions, 
so  as  to  arrest  even  one  of  the  partial  motions  of  which  it  is  composed. 

form,  not  only  in  general  and'  externally,  but  also  in  the  detail  of  the  structure  • 
of  each,  of  its  parts  ;  and  it  is  upon  this  form,  which  determines  the  particular  dir.ction 
of  each  of  the  partial  movements  that  take  place  in  it,  that  depends  the  complication  of 

is.  Each  part  concurs  in  this  general  movement  by  a  peculiar  action,  and  experiences 
from  it  particular  effects  ;  so  that,  in  every  being,  the  life  is  a  whole,  resulting  from 
the  mutual  action  and  reaction  of  all  its  parts. 

Life,  then,  in  general,  presupposes  organization  in  general,  and  the  life  proper 
to  each  being  presupposes  the  organization  peculiar  to  that  being,  just  as  the 
movement  of  a  clock  presupposes  the  clock ;  and,  accordingly,  we  behold  life  only 
in  beings  that  are  organized  and  formed  to  enjoy  it;  and  all  the  efforts  of  philo¬ 
sophers  have  not  yet  been  able  to  discover  matter  in  the  act  of  organization, 
either  of  itself  or  by  any  extrinsic  cause.  In  fact,  life  exercising  upon  the  elements 
which  at  every  instant  form  part  of  the  living  body,  and  upon  those  which  it  attracts 
to  it,  an  action  contrary  to  that  which  would  be  produced  without  it  by  the  usual 
chemical  affinities,  it  is  inconsistent  to  suppose  that  it  can  itself  be  produced  by  these 
affinities,  and  yet  we  know  of  no  other  power  in  nature  capable  of  reuniting  previously 
separated  molecules. 

The  birth  of  organized  beings  is,  therefore,  the  greatest  mystery  of  the  organic 
economy  and  of  all  nature  :  we  see  them  developed,  but  never  being  formed ;  nay. 


The  place  to  which  the  germ  is  attached,  and  the  occasional  cause  which  detaches 
being  is  a  rule  without  exception.  The  separation  of  the  germ  is  what  is  designated 

All  organized  beings  produce  similar  ones ;  otherwise,  death  being  a  necessary  con¬ 
sequence  of  life,  their  species  would  not  endure. 

Organized  beings  have  even  the  faculty  of  reproducing,  in  degrees  varying  with  the 
species,  certain  of  their  parts  of  which  they  may  have  been  deprived.  This  has  been 
named  the  power  of  reproduction . 

The  developement  of  organized  beings  is  more  or  less  rapid,  and  more  or  less  ex- 
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Differences  of  this  kind,  between  organized  beings,  are  what  are  termed  varieties 

There  is  no  proof  that  all  the  differences  which  now  distinguish  organized  beings  are 
such  as  may  have  been  produced  by  circumstances.  All  that  has  been  advanced  upon 
this  subject  is  hypothetical :  experience  seems  to  show,  on  the  contrary,  that,  in 
the  actual  state  of  things,  varieties  are'  confined  within  rather  narrow  limits ;  and, 
80  far  as  we  can  retrace  antiquity,  we  perceive  that  these  limits  were  the  same  as  at 
present. 

We  are  then  obliged  to  admit  of  certain  forms,  which,  since  the  origin  of  things, 
have  been  perpetuated  without  exceeding  these  limits  ;  and  all  the  beings  appertaining 
to  one  of  these  forms  constitute  what  is  termed  a  species.  Varieties  are  accidental 

Generation  being  the  only  means  of  ascertaining  the  limits  to  which  varieties  may 
extend,  species  should  he  defined  the  reunion  of  individuals  descended  one  from  the 
other ,  or  from  common  parents,  or  from  such  as  resemble  them  as  closely  as  they 
resemble  each  other ;  but,  although  this  definition  is  rigorous,  it  will  be  seen  that  its 
application  to  particular  individuals  may  be  very  difficult  when  tlie  necessary  experi¬ 
ments  have  not  been  made.* 

To  recapitulate, — absorption,  assimilation,  exhalation,  development,  and  generatidh, 
are  the  functions  common  to  all  living  beings ;  birth  and  death,  the  universal  limits  of 

susceptible  of  being  converted  into  liquids  or  gases,  and  combinations  capable  of  easy 
transformation  into  one  another,  the  basis  of  their  chemical  composition.  Fixed 
forms,  and  which  are  perpetuated  by  generation,  distinguish  their  species,  determine 
the  complication  of  the  secondary  functions  proper  to  each  of  them,  and  assign  to  them 
the  office  they  have  to  fulfil  in  the  grand  scheme  of  the  universe.  These  forms 
neither  produce  nor  change  themselves;  the  life  supposes  their  existence ;  it  can  exist 
only  in  organizations  already  prepared  ;  and  the  most  profound  meditations,  assisted 
by  the  most  delicate  observations,  can  penetrate  no  further  than  the  mystery  of  the 


Living  or  organized  beings  have  been  subdivu 
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water  and  carbonic  acid.  The  azote,  whatever  part  of  their  body  it  may  penetrate, 

The  relations  of  vegetables  and  animals  with  the  atmosphere  are  then  inverse ;  the 
former  retain  (dtyont)  water  and  [decompose]  carbonic  acid,  while  the  latter  reproduce 
them.  Respiration  is  the  function  essential  to  the  constitution  of  an  animal  body  ;  it 
is  that  which  in  a  manner  animalizes  it;  and  we  shall  see  that  animals  exercise  their 
peculiar  functions  more  completely,  according  as  they  enjoy  greater  powers  of  respira¬ 
tion.  It  is  in  this  difference  of  relations  that  the  fourth  character  of  animals  consists. 


An  areolar  tissue  and  three  chemical  elements  are  essential  to  every  living  body,  a 
fourth  element  being  peculiar  to  that  of  animals ;  but  this  tissue  is  composed  of  vari¬ 
ously  formed  meshes,  and  these  elements  are  united  in  different  combinations. 

There  are  three  kinds  of  organic  materials,  or  forms  of  tissue, — the  cellular  membrane, 
the  muscular  fibre,  and  the  medullary  matter;  and  to  each  form  belongs  a  peculiar 
combination  of  chemical  elements,  together  with  a  particular  function. 

The  cellular  membrane  is  composed  of  an  infinity  of  small  lamime,  fortuitously  dis- 

sponge,  which  has  the  same  form  as  the  entire  body,  all  other  parts  of  which  fill  or 
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only  resolves  itself  principally  into  the  general  elements  of  the  animal  body, — carbon, 
hydrogen,  oxygen,  and  azote,  but  it  also  contains  fibrine  and  gelatine,  all  but  disposed 
to  contract,  and  to  assume  the  forms  of  membranes  or  of  filaments  peculiar  to  them ; ' 
nought  being  ever  acquired  for  their  manifestation  but  a  little  repose.  The  blood  pre¬ 
sents  also  another  combination,  which  occurs  in  many  animal  solids  and  fluids,  namely, 
albumen  [or  white  of  egg],  the  characteristic  property  of  which  is  to  coagulate  in 
boiling  water.  Besides  these,  the  blood  contains  almost  all  the  elements  which  may 
enter  into  the  composition  of  the  body  of  each  animal,  such  as  the  lime  and  phosphorus, 
which  hardens  the  bones  of  vertebrated  animals,  the  iron,  which  colours  the  blood  itself 
as  well  as  various  other  parts,  the  fat  or  animal  oil,  which  is  deposited  in  the  cellular 
substance  to  maintain  it,  &c.  All  the  fluids  and  solids  of  the  animal  body  are  composed 
of  chemical  elements  contained  in  the  blood  ;  and  it  is  only  by  possessing  some  ele¬ 
ments  more  or  less,  or  in  different  proportions,  that  each  is  severally  distinguished ; 
whence  it  becomes  apparent  that  their  formation  entirely  depends  on  the  subtraction 

the  addition  of  some  element  from  elsewhere. 

The  various  operations,  by  which  the  blood  supplies  nourishment  to  the  solid  or  liquid 
matter  of  all  parts  of  the  body,  may  take  the  general  name  of  secretion.  This  term, 
however,  is  often  exclusively  appropriated  to  the  production  of  liquids,  while  that  of 
nutrition  is  applied  more  especially  to  the  production  and  deposition  of  the  matter 
necessary  to  the  growth  and  conservation  of  the  solids. 
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The  medullary  matter  of  the  whole  nervous  system  is  homogeneous,  and  must 

cations  receive  a  great  abundance  of  blood-vessels. 

All  the  animal  fluids  being  derived  from  the  blood  by  secretion,  it  cannot  be  doubted 
that  the  same  holds  with  the  nervous  fluid,  nor  that  the  medullar}'  matter  secretes 


On  the  other  hand,  it  is  certain  that  the  medullary  matter  is  the  sole  conductor 
of  the  nervous  fluid  ;  and  that  all  the  other  organic  elements  serve  as  non-conductors, 
and  arrest  it,  as  glass  arrests  electricity. 

The  external  causes  which  are  capable  of  producing  sensations,  or  of  occasioning 
contractions  in  the  fibre,  are  all  chemical  agents,  capable  of  effecting  decompositions, 
such  as  light,  caloric,  the  salts,  odorous  vapours,  percussion,  compression,^. 

It  would  seem,  then,  that  these  causes  act  upon  the  nervous  fluid  chemically,  and 
by  changing  its  composition  :  which  .appears  the  more  likely,  as  their  action  becomes 
weakened  by  continuance,  as  if  the  nervous  fluid  needed  to  resume  its  primitive  com¬ 
position  in  order  to  be  altered  anew. 

The  external  organs  of  sense  may  he  compared  to  sieves,  which  allow  nothing  to 
pass  through  to  the  nerve  except  the  species  of  agent  which  should  affect  it  in  that 
particular  place,  but  which  often  accumulates  so  as  to  increase  the  effect.  The 
tongue  has  its  spongy  papillae,  which  imbibe  saline  solutions :  the  ear  a  gelatinous 
pulp,  which  is  intensely  agitated  by  sonorous  vibrations  ;  the  eye  transparent  lenses, 
which  concentrate,  the  rays  of  light,  &c. 
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Hie  functions  of  the  animal  body  are  divided  into  two  classes : _ 

The  animal  functions,  or  those  proper  to  animals,— that  is  to  say,  sensibility  and 

The  vital,  vegetative  functions,  or  those  common  to  animals  and  vegetables ;  tliat  is 
to  say,  nutrition  and  generation. 

Sensibility  resides  in  the  nervous  system. 

The  most  general  external  sense  is  that  of  touch  ;  its  seat  is  in  the  skin,  a  mem¬ 
brane  enveloping  the  whole  body,  and  traversed  all  over  by  nerves,  of  which  the 
extreme  filaments  expand  on  the  surface  into  papill®,  and  are  protected  by  tbe  epider¬ 
mis,  and  by  other  insensible  teguments,  such  as  hairs,  scales,  &c.  Taste  and  smell 
are  merely  delicate  states  of  the  sense  of  touch,  for  which  the  skin  of  the  tongue  and 
nostrils  is  particularly  organized ;  the  former  by  means  of  papillre  more  convex  and 
spongy;  the  latter,  by  its  extreme  delicacy  and  the  multiplication  of  its  ever  humid 
surface.  We  have  already  spoken  of  the  eye  and  ear  in  general.  The  organ  of  gene¬ 
ration  is  endowed  with  a  sixth  sense,  which  is  seated  in  its  internal  skin ;  that  of  the 
stomach  and  intestines  declares  the  state  of  those  viscera  by  peculiar  sensations.  In 
fine,  sensations  more  or  less  painful  may  originate  in  all  parts  of  the  body  through 

Many  animals  have  neither  ears  nor  nostrils ;  several  are  without  eyes,  and  some  are 
reduced  to  the  single  sense  of  touch,  which  is  never  absent. 

The  action  received  by  the  external  organs  is  continued  through  the  nerves  to  the 

brain  and  spinal  chord.  The  more  elevated  the  nature  of  the  animal,  the  more  volumi¬ 
nous  is  the  brain,  and  the  more  the  sensitive  power  is  concentrated  there ;  in  propor¬ 
tion  as  the  animal  is  placed  lower  in  the  scale,  the  medullary  masses  are  dispersed,  and 
in  the  lowest  genera  of  all,  the  nervous  substance  appears  to  merge  altogether,  and 
blend  in  the  general  matter  of  the  body. 

That  part  of  the  body  which  contains  the  brain  and  the  principal  organs  of  sense,  is 
called  the  head. 

When  the  animal  has  received  a  sensation,  and  which  has  induced  in  it  an  act  of 

The  muscles  are  bundles  of  fleshy  fibres,  the  contractions  of  which  produce  all  tbe 
of  parts,  are  the  effect  of  muscular  contractions,  equally  with  flexions  and  abbreviations. 


The  fleshy  fibres  are  attached  to  the  hard  parts  by  means  of  other  fibres  of  a  gela- 
nous  nature,  which  seem  to  be  a  continuation  of  the  former,  constituting  what  ore 

The  configuration  of  the  articulating  surfaces  of  the  hard  parts  limits  their  move* 
ents,  which  are  further  restrained  by  cords  or  envelopes  attached  to  the  sides  of  the 


is  performed,  is  a  continuation  of  the 
le  fibres  which  encircle  it  are 'analogous 
>f  the  skin,  called 'the  fleshy  paunicle. 


Besides  the  glands  which’  separa 

be  totally  rejected,  either  simply  as 
by  the  kidneys,  or  for  some  use  to 
matter  of  various  other  mollusks,  & 
With  respect  to  generation,  the 


:  from  the  blood,  those  fluids  which  perform  some 
are  some  which  detach  others  from  it  that  are  to 
uperfluities,  such  as  the  urine,  which  is  produced 
le  animal,  as  the  ink  of  the  cuttle,  and  the  purple 
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existence  of  matter.  But  the  naturalist  should  examine  what  appear  to  be  the  mate¬ 
rial  conditions  of  sensation  ;  he  should  trace  the  ulterior  operations  of  the  mind,  ascer¬ 
tain  to  what  “point  they  reach  in  each  being,  and  assure  himself  whether  they  are  not 
subject  to  conditions  of  perfection,  dependent  on  the  organization  of  each  species,  or 
on  the  momentary  state  of  each  individual  body. 

For  the  mb  to  perceive,  there  must  be  an  uninterrupted  nervous  communication 
between  the  external  sense  and  the  central  masses  of  the  medullary  system.  Hence  it 

may  also  be  real  sensations,  without  the  external  orgtSt  being  affected,  and  which 
originate  either  in  the  nervous  passage,  or  in  the  central  mass  itself;  such  are  dreams 
and  visions,  or  certain  accidental  sensations. 

By  central  masses,  we  mean  a  part  of  the  nervous  system,  which  is  more  circum- 

portion  of  tlie  brain;  but  in  reptiles,  it  includes* the  brain  and  the  whole  of  the  medulla, 
and  each  of  their  parts  taken  separately ;  so  that  the  absence  of  tlie  entire  brain  does 

The  perception  acquired  by  the  me,  produces  the  image  of  tlie  sensation  ex¬ 
perienced.  We  trace  to  without  the  cause  of  that  sensation,  and  thus  acquire  the  idea 
of  the  object  which  produces  it.  By  a  necessary  law  of  our  intelligence,  all  the  ideas 
of  material  objects  are  in  time  and  space. 

The  modifications  experienced  by  the  medullary  masses  leave  impressions  there, 

poreal  faculty  that  varies  considerably,  according  to  age  and  health!' 

Ideas  that  are  similar”  or  which  have  been  acquired  at  the  same  time,  recall  each 
other;  this  is  the  association  of  ideas.  Tlie  order,  extent,  and  promptitude  of  this  asso¬ 
ciation  constitute  the  perfection  of  memory. 

Each  object  presents  itself  to  the  memory  with  all  its  qualities,  or  with  all  its 

Intellect  has  the  power  of  separating  these  accessory,  ideas  of  objects,  and  of  corn- 

prototype  of  which  nowhere  really  exists,  nor  presents  itself  in  an  isolated  form ;  this 
is  abstraction. 

Every  sensation  being  more  or  less  agreeable  or  disagreeable,  experience  and  re¬ 
peated  essays  show  promptly  what  movements  are  required  to  procure  the  one  and 
avoid  the  other ;  and  with  respect  to  this,  the  intellect  abstracts  itself  from  general 
rules  to  direct  the  will. 

An  agreeable  sensation  being  liable  to  consequences  that  are  not  so,  and  vice  versd, 
the  subsequent  sensations  become  associated  with  the  idea  of  the  primitive  one,  and 
modify  the  general  rules  abstracted  by  the  intellect ;  this  is  prudence. 

From  the  application  of  rules  to  general  ideas,  result  certain  formula?,  which  are 
afterwards  adapted  easily  to  particular  cases;  this  is  called  reasoning — ratiocination . 

of  pleasure  and  pain  that  attach  to  them,  constitutes  imagination. 

One  privileged  being,  Mak,  has  the  faculty  of  associating  his  general  ideas  with 
particular  images  more  or  less  arbitrary,  easily  impressed  upon  the  memory,  and  which 
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what  are  called  signs ;  their  assemblage  is  a  language.  When  the  language  is  com¬ 
posed  of  images  that  relate  to  the  sense  of  hearing  or  sound,  it  is  termed  speech. 
When  its  images  relate  to  that  of  sight,  they  are  called  hieroglyphics.  Writing 
is  a  suite  of  images  that  relate  to  the  sense  of  sight,  by  which  we  represent 
elementary  sounds  ;  and,  in  combining  them,  all  the  images  relative  to  the  sense  of 
hearing  of  which  speech  is  composed :  it  is,  therefore,  only  a  mediate  representation 
of  ideas. 

This  faculty  of  representing  general  ideas  by  particular  signs  or  images  associated 
with  them,  enables  us  to  rd&in  distinctly  in  the  memory,  and  to  recall  without  con¬ 
fusion,  an  immense  number,  and  furnishes  to  the  reasoning  faculty  and  the  imagina¬ 
tion  innumerable  materials,  and  to  individuals  the  means  of  communication,  which 
cause  the  whole  species  to  participate  in  the  experience  of  each  individual ;  so  that  no 
hounds  seem  to  be  placed  to  the  acquisition  of  knowledge :  this  is  the  distinctive 

The  most  perfect  animals  are  infinitely  below  roan  in  their  intellectual  faculties ;  but 

They  move  in  consequence  of  sensations  received,  are  susceptible  of  durable  affections, 
and  acquire  by  experience  a  certain  knowledge  of  things,  by  which  they  are  governed  in¬ 
dependently  of  actual  pain  and  pleasure,  and  by  the  simple  foresight  of  consequences.f 
When  domesticated,  they  feel  their  subordination,  know  that  the  being  who  punishes 
them  may  refrain  from  doing  so  if  he  will,  and  when  sensible  of  having  done  wrong,  or 

either  corrupted  or  improved,  and  are  susceptible  of  emulation  and  jealousy :  they 
have  among  themselves  a  natural  language,  which,  it  is  true,  expresses  only 
their  momentary  sensations ;  but  man  teaches  them  to  understand  another,  much 
more  complicated,  by  wliich  he  makes  known  to  them  his  will,  and  causes  them  to 

In  short,  we  perceive  in  the  higher  animals  a  certain  degree  of  reason,  with  all  its 
consequences,  good  and  bad,  and  which  appears  to  be  about  the  same  as  that  of  chil¬ 
dren  before  they  have  learned  to  speak.  In  proportion  as  we  descend  to  the  animals 
more  removed  from  man,  these  faculties  become  enfeebled  ;  and,  in  the  lowest  classes, 
we  find  them  reduced  to  signs,  at  times  equivocal  only,  of  sensibility,  that  is  to  say, 
to  a  few  slight  movements  to  escape  from  pain.  Between  these  two  extremes,  the 
degrees  are  endless. 

In  a  great  number  of  animals,  however,  there  exists  a  different  faculty  of  intelli¬ 
gence,  wliich  is  named  instinct.  This  prompts  them  to  certain  actions  necessary  to  the 
preservation  of  the  species,  but  often  altogether  foreign  to  the  apparent  wants  of 
individuals ;  frequently,  also,  very  complicated,  and  which,  to  be  ascribed  to  intelligence, 
would  suppose  a  foresight  and  knowledge  in  the  species  that  execute  them  infinitely 
superior  to  what  can  be  admitted.  These  actions,  the  result  of  instinct,  are  not  the 
effect  of  imitation,  for  the  individuals  that  perform  them  have  often  never  seen  them 
performed  by  others :  they  are  not  proportioned  to  the  ordinary  intelligence,  but 
become  more  singular,  more  wise,  more  disinterested,  in  proportion  as  the  animals 
belong  to  less  elevated  classes,  and  are,  in  all  the  rest  of  their  actions,  more  dull  and 
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stupid.  They  are  so  truly  the  property  ot  the  species,  that  all  its  individuals  perform 
them  in  the  same  way,  without  any  improvement. 

Thus  the  working  bees  have  always  constructed  very  ingenious  edifices,  agreeably  to 
the  rules  of  the  highest  geometry,  and  destined  to  lodge  and  nourish  a  posterity  not 
even  their  own.  The  wasps  and  the  solitary  bees  also  form  very  complicated  nests,  in 
which  to  deposit  their  eggs.  From  this  egg  issues  a  grub,  which  has  never  seen  its 
parent,  which  is  ignorant  of  the’  structure  of  the  prison  in  which  it  is  confined,  but 
which,  once  metamorphosed,  constructs  another  precisely  similar. 


act  as  ordinary  and  accidental  sensations  commonly  do.  It  is  a  sort  of  dream  or  vis 
that  ever  haunts  them,  and  may  be  considered,  in  all  that  relates  to  instinct,  a 
kind  of  somnambulism. 

Instinct  has  been  granted  to  animals  as  a  supplement  for  intelligence,  to  concur  \v 
it,  and  with  foj-ce  and  fecundity,  to  the  preservation,  in  a  proper  degree,  of  each  spec! 

There  is  no  visible  mark  of  instinct  in  the  conformation  of  the  animal ;  but  int 


gence,  so  far  as  has  been  observed,  is  in  constant  proportion  to  the  relative  size  of  the 


brain,  and  particularly  of  its  hemispheres.* 


After  what  we  have  said  respecting. methods  in  general,  there  remains  to  ascertain 
which  are  the  most  influential  characters  of  animals,  that  should  serve  as  the  basis  of 
their  primary  divisions.  It  is  evident  they  should  be  those  which  are  drawn  from  the 
animal  functions ;  that  is  to  say,  from  the  sensations  and  movements  ;  for  not  only  do 
both  these  make  the  being  an  animal,  but  they  establish,  in  a  manner,  its  degree  of 

Observation  confirms  this  position,  by  showing  that  their  degrees  of  developement 
and  complication  accord  with  those  of  the  organs  of  the  vegetative  functions. 

The  heart  and  the  organs  of  the  circulation  form  a  kind  of  centre  for  the  vege¬ 
tative  functions,  as  the  brain  and  trunk  of  the  nervous  system  do  for  the  animal 


distinguished ;  the  latter  of  which  are  even  frequently  wanting.  A  single  family 
alone  presents  organs  of  healing.  There  is  always,  however,  a  complete  system  of 
circulation,  and  particular  organs  for  respiration.  Those  of  digestion  and  of  the  secre¬ 
tions  are  little  less  completed  than  in  the  vertebrated  animals.  We  will  distinguish 

Molluscous  Animals  (Animatia  mollusca): 

Although  the  general  plan  of  their  organization  is  not  so  uniform,  as  regards  the 
degree  of  resemblance  between  them  in  the  essential  structure  and  the  functions. 

The  third  form  is  that  observed  in  insects,  worms,  &c.  Their  nervous  system  con¬ 
sists  of  two  long  chords  running  longitudinally  through  the  abdomen,  dilated  at  inter¬ 
vals  into  knots  or  ganglions.  The  first  of  these  knots,  placed  over  the  (Esophagus, 
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The  blood  is  always  red,  and  appears  to  have  a  composition  proper  for  sustaining  that 
energy  of  sentiment  and  vigour  of  muscles,  but  in  different  degrees,  which  correspond 
to  the  amount  of  respiration,  from  which  originates  the  subdivision  of  the  vertebrate 

The  external  senses  arc  always  five  in  number,  and  reside  in  two  eyes,  two  ears,  two 
nostrils,  the  teguments  of  the  tongue,  and  those  of  the  body  generally.  Certain  species, 
however,  have  the  eyes  obliterated. 

The  nerves  reach  the  medulla  through  perforations  of  the  vertebra,  or  of  the  cra¬ 
nium :  they  all  seem  to  unite  with  this  medulla,  which,  after  crossing  its  filaments, 

the  two  medullary  arches  (v6 ates)  termed  hemispheres,  the  volume  of  which  corre¬ 
sponds  to  the  amount  of  intelligence. 

There  are  always  two  jaws,  the  principal  motion  of  which  is  in  the  lower  one, 
which  rises  and  falls  ;  the  upper  is  oftentimes  entirely  fixed  :  both  of  them  are  almost 
always  armed  with  teeth,  excrescences  of  a  peculiar  nature,  the  chemical  composition  of 
which  is  very  similar  to  that  of  bone,  but  which  grows  by  layers  and  transudations ; 

The  intestinal  canal  is  continued  from  the  mouth  to  the  anus,  undergoing  various 
inflexions,  and  several  enlargements  and  contractions;  having  also  appendages,  and 
receiving  solvent  fluids,  one  of  which,  the  saliva,  is  discharged  into  the  mouth  :  the 
others,  which  flow  into  the  intestine  only,  have  various  names  ;  the  two  principal  are 
the  juices  of  the  gland  called  Jtlie  pancreas  [or  sweet-tread] ,  and  the  bile  [or  gall], 
which  is  the  product  of  another  very  large  gland,  named  the  liver. 

While  the  digested  aliment  is  traversing  its  canal,  that  portion  of  it  which  is  proper 
for  nutrition,  and  is  germed  the  chyle,  is  Absorbed  by  particular  vessels,  named  lacteals, 

the  veins  by  vessels  analogous  to  the  lacteals,  and  forming  with  them  one  same  system. 
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All  these  animals  have  a  particular  secretion,  which  is  that  of  urine,  and  which  b 
elaborated  in  two  large  glands  attached  to  the  sides  of  the  spine  of  the  back,  and  called 

reservoir  named  the  bladder. 


The  sexes  are  separate,  and  the  female  has  always  one  or  two  ovaries,  from  which, 
the  eggs  are  detached  at  the  instant  of  conception.  The  male  fecundates  them  with 
the-  seminal  fluid  ;  but  the  mode  varies  greatly.  In  most  of  the  genera  of  the  three 
first  classes,  it  requires  an  intromission  of  the  fluid  ;  in  some  reptiles,  and  in  most  of 
the  fishes,  it  takes  place  after  the  exit  of  the  eggs. 


We  have  seen  to  what  extent  vertebrate  animals  resemble  each  other :  they  present, 
however,  four  great  subdivisions  or  classes,  characterized  by  the  kind  or  power  of  their 
movemfents,  which  depend  themselves  on  the  quantity  of  respiration,  inasmuch  as  it  is 
from  this  respiration  that  the  muscular  fibres  derive  the  energy  of  their  irritability. 

The  quantity  of  respiration  depends  upon  two  agents:  the  first  is  the  relative 
quantity  of  blood  which  presents  itself  in  the  respiratory  organ  in  a  given  instant  o< 

position  of  [or  is  dispersed  through]  the  ambient  fluid.  The  quantity  of  the  former 

The  organs  of  the  circulation  may  be  double,  so  that  all  the  blood  which  is  brought 
back  from  the  various  parts  of  the  body  by  the  veins,  is  forced  to  circulate  through 
the  respiratory  organ  before  returning  by  the  arteries ;  or  they  may  he  simple,  so  that 
a  portion  only  of  the  blood  is  obliged  to  pass  through  the  respiratory  organ,  the  re¬ 
mainder  returning  to  the  body  without  having  been  subjected^  respiration. 

The  latter  is  the  case  with  reptiles.  The  amount  of  their  respiration,  and  all  the 
qualities  which  depend  on  it,  vary  according  to  the  quantity  of  blood  which  is  thrown 
into  the  lungs  at  each  pulsation. 

Fishes  have  a  double  circulation,  but  their  organ  of  respiration  is  formed  to  execute 
its  function  through  the  medium  of  water  ;  and  their  blood  is  only  acted  upon  by  that 
small  portion  of  oxygen  which  is  dissolved  or  mingled  iu  water ;  so  that  the  quantity  of 
their  respiration  is,  perhaps,  less  than  that  of  reptiles. 

In  mammalians,  the  circulation  is  double,  and  the  aerial  respiration  simple,  that  is, 

to  that  of  reptiles,  on  account  of  the  form  of  their  respiratory  organ,  and  to  that  of 

But  the  quantity  of  respiration  in  birds  is  even  superior  to  that  of  quadrupeds, 
since  they  have  not  only  a  double  circulation  and  an  aerial  respiration,  but  also 
respire  by  manv  other  cavities  besides  the  luncs,  the  air  nenctratine  throughout 
their  bodies,  and  bathing  the  brandies  of  the  aorta,  or  main  artery  of  the  body,  as 
well  as  those  of  the  pulmonary  artery  * 

Hence  result  the  four  kinds  of  progression  to  which  the  four  classes  of  the  vertebrate 
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respiration  is  moderate,  arc  generally  tormca  to  waiK  and  run  with  precision  and 
vigour;  the  birds,  in  which  it  is  greater,  have  the  muscular  energy  and  fightnesB 

many  of  them  pass  a  portion  of  their  life  in  a  state  of  torpor ;  the  fiBhea,  in  fine. 

All  the  circumstances  of  organization  proper  to  each  of  these  four  classes,  and 
especially  those  which  refer  to  motion  and  the  external  senses,  have  a  necessary  . 

The  class  of  mammalians,  however,  has  peculiar  characters  in  its  viviparous  mode  of 
generation,  in  the  manner  in  which  the  fetus  is  nourished  in  the  womb  by  meaos«of 
the  placenta,  and  in  the  mammcc  by  which  they  suckle  their  young. 

The  other  classes  are,  on  the  contrary,  oviparous ;  and  if  we  place  them  together,  in 

on  their  part,  a  special  plan  of  organization,  subordinate  to  the  great  general  plan  of 
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because  this  is  the  class  to  which  we  ourselves  belong,  but  also  because  it  is  that  which 
enjoys  the  most  numerous  faculties,  the  most  delicate  sensations,  the  most  varied 
powers  of  motion,  and  in  which  all  the  different  qualities  seem  together  combined  to 
produce  a  more  perfect  degree  of  intelligence, — the  one  most  fertile  in  resources,  most 
susceptible  of  perfection,  and  least  the  slave  of  instinct. 

As  their  quantity  of  respiration  is  moderate,  they  are  in  general  designed  for  walking 
on  the  ground,  but  with  vigorous  and  continued  steps.  Consequently,  all  the  articula¬ 
tions  of  their  skeleton  have  very  precise  forms,  which  rigorously  determine  their  motions. 

Some  of  them,  however,  by  means  of  lengthened  limbs  and  emended  membranes, 
raise  themselves  in  the  air:  others  have  the  limbs  so  shortened,  that  thev  can  emnlov 

general  characters  of  the  class. 
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and  the  posterior,  by  tbe  occipital.  Between  the  occipital,  the  parietal,  andtift  epbe- 
•noidal,  are  interposed  the  temporal  bones,  part  of  which  belong  properly  to  the  face. 

In  the  feetus,  the  occipital  bone  divides  into  four  parts  ;  the  sphenoidal  into  halves, 
which  subdivide  into  three  pairs  of  lateral  wings  ;  the  temporal  into  three,  of  which 
one  serves  to  complete  the  cranium,  another  to  close  the  labyrinth  of  the  ear,  and  the 
third  to  form  the  parietes  of  its  drum,  &c.  These  bony  portions  [centres  of  ossifica- 

united  more  or  less  promptly,  according  to  the  species,  and  the  bones  themselves  be¬ 
come  finally  consolidated  in  the  adult.* 

Their  face  is  essentially  formed  by  the  two  maxillary  bones,  between  which  pass  the 
nostrils,  and  which  have  the  two  interraaxillaries  in  front,  and  the  two  palate  bones 
behind ;  between  them  descends  a  single  lamina  of  the  ethmoidal  bone,  named  the 
vomer;  at  the  entrance  of  the  nasal  canal  are  the  bones  proper  to  the  nose  ;  to  its  external 
parietes  adhere  the  inferior  turbinated  bones,  which  occupy  its  upper  and  posterior 
jfbrtion,  belonging  to  the  ethmoidal.  The  jugal  or  cheek  bone  unites  on  each  side  the 
maxillary  to  the  temporal  bone,  and  often  to  the  frontal ;  lastly,  the  lachrymal  bone 
occupies  the  inner  angle  of  the  orbit,  and  sometimes  a  part  of  the  cheek.  These  bones 
also  present  more  numerous  subdivisions  in  the  embryo. 

Their  tongue  is  always  fleshy,  and  attached  to  a  bone  termed  the  hyoidal,  which  is 
composed  of  several  pieces,  and  suspended  from  the  cranium  by  ligaments. 

Their  lungs,  two  in  number,  divided  into  lobes,  and  composed  of  an  infinitude  of 

diaphragm,  and  lined  by  the  pleura;  their  organ  of  voice  is  always  at  the  upper  end 
of  the  windpipe  ;  a  fleshy  elongation,  called  the  velum  palati,  establishes  a  direct  com¬ 
munication  between  their  larynx  and  nostrils. 

Their  residence  on  the  surface  of  the  earth  exposing  them  less  to  the  alternations  of 
heat  and  cold,  their  body  has  only  a  moderate  kind  of  tegument,  the  hair  or  fur,  and 

The  abdominal  cavity  is  lined  with  a  membrane  called  the  peritonaeum  ;  and  their 
intestinal  canal  is  suspended  to  a  fold  of  it,  termed  the  mesentery,  which  contains 
numerous  conglomate  glands,  in  which  the  lacteal  vessels  ramify  :  another  production 
of  the  peritonaeum,  named  the  epiploon,  hangs  in  front  of  and  under  the  intestines. 

The  urine,  retained  for  some  time  in  the  bladder,  is  discharged,  in  the  two  sexes, 
with  very  few  exceptions,  by  orifices  in  the  organs  of  generation. 

In  all  mammalians,  generation  is  essentially  viviparous ;  that  is  to  say,  the  feetus, 
immediately  after  conception,  descends  [gradually]  into  the  matrix,  inclosed  in  its 
envelopes,  the  exterior  of  which  is  named  chorion,  and  the  interior  amnios ;  it  fixes 
itself  to  the  parietes  of  this  cavity  by  one  or. more  plexus  of  vessels,  termed  the 
placenta,  which  establishes  a  communication  between  it  and  the  mother,  by  which  it 
receives  its  nourishment,  and  probably  also  its  oxygenation  ;  notwithstanding  which. 
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the  fcetus  of  mammalians,  at  an  early  period,  lias  a  vessel  analogous  to  that 
contains  the  yolk  in  the  oviparous  classes,  receiving,  in  like  manner,  vessels  fr 
mesentery.  It  has  also  another  external  bladder  named  the  allantoid,  'which  cor 
cates  with  the  urinary  one  by  a  canal  termed  the  urachus. 

Conception  always  requires  an  effectual  coitus,  in  which  the  fecundating  fluid 
male  is  thrown  into  the  uterus  of  the  female. 

•  The  young  are  nourished  for  some  time  after  birth  by  a  fluid  peculiar  to  th 
(the  milk),  which  is  produced  by  the  mammae,  at  the  time  of  parturition,  and 
long  a  period  as  the  young  require  it.  It  is  from  the  mammae  that  this  class 
its  name,  and,  being  a  character  peculiar  to  it,  they  distinguish  it  better  tb 


The  variable  characters  which  establish  essential  differences  among  the  mamrai 
are  taken  from  the  organs  of  touch,  on  which  depends  their  degree  of  ability 
address,  and  from  the  organs  of  manducation,  which  determine  the  nature  of  tl 
food,  and  are  connected  together,  not  only  with  all  that  relates  to  the  digestive  fu 
tion,  but  also  with  amultitudeof  other  differences  extending  even  to  their  intelligen 

The  degree  of  perfection  of  the  organs  of  touch  is  estimated  by  the  number  and 

are  enveloped  by  the  nail  or  the  hoof. 

A  hoof  which  envelopes  all  that  portion  of  the  toe  which  touches  the  ground,  blu 

The  opposite  extreme  is  where  a  nail,  formed  of  a  single  lamina,  covers  only  < 
of  the  faces  of  the  extremity  of  the  finger,  and  leaves  the  other  possessed  of  all 
delicacy. 

The  nature  of  the  food  is  known  by  the  grinders,  to  the  form  of  which  the  articu 
tion  of  the  ja\?s  universally  corresponds. 

For  cutting  flesh,  grinders  are  required  as  trenchant  as  a  saw,  and  jaws  fitted  1 


irregular,  as  in  a  mill,  it  is  further  requisite  that  their  substance  should 
parts  of  unequal  hardness,  so  that  some  may  wear  away  faster  than  other 
Hoofed  animals  are  all  necessarily  herbivorous,  and  June  fiat-cion ned 
asmuch  as  their  feet  preclude  the  possibility  of  their  seizing  a  living  prey 

all  kinds:  and,  independently  of  the  form  of  their  grinders,  they  differ 
each  other  in  the  mobility  and  delicacy  of  their  fingers.  There  is  one  c 
respect  to  this,  which  has  immense  influence  on  their  dexterity,  and  grer 
its  powers ;  it  is  the  faculty  of  opposing  the  thumb  to  the  other  fingers  fo 
of  seizing  small  objects,  constituting  what  is  properly  termed  a  hand;  a  3 


represent  intergrade. 


His  order  Phimates,  as  extended  to  the  Bimana,  Qaadrumana,  and  Cheiroptera  of  j 
Cuvier,  receives  the  approbation  of  most  naturalists ;  few  regard  the  last  as  subordinate 

Vie\^jng  Man  zoologically,  opinion  is  divided  respecting  the  propriety  of  assigning 
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him  a  separate  ordinal  station ;  his  ruchmental  structure  according  so  nearly  with  that 
of  the  Quadrum'ana,  of  which  type  he  presents  the  modification  for  ground  habits  and 
an  upright  attitude ;  his  more  highly  developed  brain  is  merely  a  difference  in  degree.' 

Conceding  this  much,  he  would  require  to  be  admitted  into  the  same  particular 
group  as  all  other  mammalians  based  on  the  same  next  general  plan  of  structure 
to  that  of  the  entire  class ;  which  special  type  is,  exteriially  distinguished  by  pecu¬ 
liarities  in  the  sexual  organs,  a  system  of  organs  of  all  others  the  least  subject  to  be 
influenced  by  the  general  modification  in  reference  to  habit. 

It  is  thus  that,  after  being  necessarily  included  among  the  Mammalia,  Man  must 
next  range  with  the  other  handed  animals  and  the  Bats,  in  a  particular  subdivision, 
which  Linntcus  has  named  Primates. 

There  would  appear  to  be  four  distinct  major  groups  of  Primates  : — the  Catarrhini, 
•composed  of  the  Apes,  Monkeys,  and  Baboons  of  the  eastern  hemisphere ;  the 
Platyrrhini,  consisting  of  the  anthropoid  animals  of  America ;  the  Strepsirrlnni,  or 
Lemurs  (including  Galaopithecus,  and,  perhaps,  Cheiromys)  ;  and  the  Cheiroptera ,  or 
Bats,  which  last,  varying  most  essentially  in  their  dentition,  according  as  they  are 
frugivorous,  sanguivorous,  or  insectivorous,  afford  a  decisive  proof  that  the  dentary 
system  alone,  like  any  other  single  character  considered  apart  from  the  rest,  fails  to 
supply  an  invariable  indication  of  the  affinities  ,  of  an  animal  (as  has  sometimes  been 
stated).  We  perceive  no  sufficient  reason  why.  the  genus  Homo  should  not  range  at 
the  head  of  the  Catarrhini,  though  as  a  distinct  family — Homhrida,  as  opposed  to 
Shniada ;  in  accordance  wherewith,  the  Primates  present  a  tolerable  series,  from  the 
summit  of  the  animal  kingdom  to  forms  that  are  rather  low  in  the  class  of  mammalians. 

An  analogous  gradation  is  exliibited  by  the  second  grand  division,  which  De  Blain- 
ville  has  designated  Secundates;  it  is  the  Carnaria  of  Cuvier  divested  of  the  Bats.  We 
prefer  the  latter  appellation,  as  more  in  unison  with  the  names  of  the  succeeding 
orders  ;  and  for  the  same  reason  would  substitute  Primaria  for  Primates. 

Our  illustrious  author,  with  a  view  to  present  some  approximation  to  a  linear  suc¬ 
cession,  has  arranged  the  present  series  inversely,  commencing  with  those  least  elevated 
in  the  scale,  or  the  Inseciivora.  To  this  we  cannot  accede,  as  virtually  implying  an 
exploded  principle.  Considered  as  a  carnivorous  group,  the  Feline  animals  must  be 
selected  as  the  standard — most  characteristic  example* — of  the  order ;  but  in  its 
totality,  without  reference  to  especial  modifications,  the  Dog  has  better  claim  to  be 
placed  at  the  head.  Some  curious  analogies  accordingly  present  themselves  between 
the  respectively  highest  animals  of  the  two  first  orders. 

extensive,  the  summit  of  the  inferior  displays  a  higher  organization  than  the  terminal 
members  of  the  superior!  ;  and  this  sometimes  in  a  very  remarkable  degree,  as  shown 
in  the  present  instance.  A  sort  of  parallelism  may  also  frequently  be  observed  between 
such  members  of  two  different  ordinal  types  as  are  of  a  corresponding  degree  of  eleva¬ 
tion  in  the  scale  of  being:  thus,  the  Shrews  present  certain  characters  of  the  Hodvntio, 
without  lmking  with  them.  It  is  on  this  principle,  we  suspect,  that  transitions  appear 

hereby  supplied  to  the  proper  understanding  of  much  that  seems  otherwise  inexplicable. 


the  formerly  doubtful  points  concerning  which  are  now,  with  slight  reservation,  finally 

It  will  be  perceived  that  this  arrangement  is  tolerably  in  accordance  with  the  ordinary 
cerebral  developement,  and  consequent  amount  of  intelligence,  of  the  eight  successive 
orders.  Passing  on  to  the  Birds,  we  commence  with  a  higher  intellect  (in  the  Parrots) 
.  than  is  manifested  in  either  of  the  last  three,  or,  perhaps,  four  orders  ;  which  agrees 
with  the  general  proposition  stated  at  p.  43.] 


THE  FIRST  ORDER  OF  MAMMALIANS. 

BIMANA,  OB  MAN. 

Man  forms  but  one  genus,  and  that  genus  the  only  one  of  its  order.  As  his  history 
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HUMAN  RACE— CAUCASIAN. 


Fig.  2. — Circassian  Branch.  rortrait  of  a  Circassian  in  the  Suite 
of  the  Persian  Ambassador  in  1823,  drawn  by  M.  A.  Collin. 

Fig.  4. — Solavomak  Branch.  Portrait  of*the  Polish  Count 
Lucas  de  Buin  Opalinski. 

Fig.  1.— Indian  Branch.  An  Indian  Woman  of  Pondichery, 
after  a  portrait  by  M.  Geringer  in  “L’Inde  Fran?ais.” 

Ftg.  3.— Indo-Gemiangue  Branch.  A  Hindoo  of  Braniin  Caste, 
Bam  Moham  Roy,  after  a  portrait  painted  at  Calcutta  by  M.  Belnos. 

Fig.  5. — Skull  of  tiie  Circassian. 
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(Canitt’s  animal  lungtom. 


HUMAN  RACK — MONGOLIAN. 


Fig.  1. — South  Bast  of  Asia  Branch.  A  Man  of  the  Island 
of  Correa,  from  a  Plate  in  M.  Siebold’s  Work  on  Japan. 

Fig.  2. — Chinese.  A  Chinese  of  Macao,  from  a  Portrait  painted 
by  Danloux. 

Fig.  8. — Siamese.  Portrait  of  one  of'  two  Twins,  exhibited  in 
Europe  in  1830  ;  painted  in  Paris.  - 

Fig.  4. — Japanese.  After  a  portrait  by  M.  Siebold. 
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Fig.  2. — A  Man  of  tie  Tribe  of  tie  Charroa,  inhabiting  the  j 
country  between  the  Parana  and  tie  Unuguav,  after  a  portrait  by  j 
M.  Werneb.  I 

Fig.  -1. — -Portrait  of  a. Young  Man  of  Saliva  Tribe,  on  tie  Banks  j 
of  tie  Sintouco. 

Fig.  3. — North  American  Indian  Woman. 

Fig.  4. — A  North  American  Indian  in  his  War  Paint. 
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Fig.  1. — Hottentot,  after  Daniels. 

Fig.  3. — Portrait  of  a.  Negro  of  the  neighbourhood  of  Timbuctoo. 
Fig.  2. — A  Young  Negro  of  Benguela,  to  the  south  of  the  kingdom 
of  Angola. 

Fig.  4. — A  Female  of  the  Congo,  from  the  “  Voyage  au  Brasil of 
Maurice  Rueendas.  gt 
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of  its  long,  pointed  Lead,  the  extremity  of  its  muzzle  being  provided  with  a  peculiar  little  hone,  amt 
awkwardly  as 


it  does  rapidly  helow  the  surface, 
large,  although  there  is  no  external  car;  hut  the  eyes  are  so  small,  and  so  bidden  beneath  the  hair, 
that  their  existence  even  was  denied  for  a  long  while.  [They  have  been  ascertained,  however,  to  be 
tolerably  sharp-sighted.]  The  genital  organs  have  this  peculiarity,  that  the  hones  of  the  pubis  do  not 
become  joined ;  by  reason  of  which,  notwithstanding  the  narrowness  of  the  pelvis,  they  are  enabled  to 

and  finally,  three  bristled  molars.  [The  fur  is  set  vertically 


The  Condyltjres  ( Condylura ,  Illig.), — 


es  ( Scalops ,  Cuv.) — 

strong  nails,  and  in  short  adapted  for  diggiug  into  the  ground  precisely  as  in  the  Moles,  which  they 
“  rc  equally  small,  and  their  cars  concealed  in  the 


The  Inbbctivoba,  according  to  the  views  of  De  Blainville,  should  coustitute  au  entire 
distinct  order,  intermediate  to  the  Cheiroptera  and  Edentata. 
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j  =”  DC'J,ut  in  ce|*a*®  species  there  are  also  vestiges 

•  This  faculty  depends  on  the  structure  of  theirTtonT  T0*1*11  after  tlle  fi,'st  deglutition 
the  first  three  of  which  are  so  disposed  that  the  food5’  *”.  *»  ™ nun.be”' 

ffiThe"tfrUt  tm“IIWt™8  **•  tbe  Poi”t  of  communication  ^  mt°  eIt!,er  of  thcm>  the 
matters  coarsely  bruised  by  the  first  mattica “  lM'ge  1“an%  of  vegetable 
'*  h°S’  ‘he  parietes  of  which  are  laminated  I  t!  “‘0  tb°  SeC0I?l1'  te™cd 

«uimaJremainf«;  ’Td  *lteT™is  ™<®efflively  return  to  the  modtli  tT'^'i  “  “to 
the  M  ,  ,  ,  si  dmn8  this  operation,  which  lasts  until  11  .a  ,  ^ccIre"'e^,•  The 

the  paunch  has  been  subjected  to  it.  The  aliment^  "  I,c,'baSc  first  '“to 

the  third  stomach,  termed  the  feuilkt,  on  account  of  ,  remast,cat«'  descends  directly  into 

X  cor„?w.lhke  **"  '“7,  °f  “  b°0k'  fr°“  tvbich  hdeCl  iTto  !,  'T^'f  ’ ^  I 
coats  Of  which  are  wrinkled,  and  which  is  the  w  „  ?  )nt“  ‘be  fourth  or  cailhlte, 

°n,y 

peat  intestines.  The  U»*»  ,b“‘  *«  are  few  tsuhrg^, 

by  cooling  than  that  of  other  quadrupeds  inde”  "“h'3,  sn,°°th-  Their  fat  hardens  more 

'i^iin^  Itis  co“mon,y  ,emed 

With  food,  andTelly  all  “heTesh  tehTc^r  7*  “““  *°  ^  “V  hrnish  b™  I 
The  two  first  gen”a °ther  pro<!uots’  ^  h"*"1’  j 

Approximate  the  preceding  order  radfer  t 1““.!  (0,”,8& *■  bin.),— 

both  jaws,  but  have  also  two  do*  t  k  thaa  Jbe  others.  They  have  not  only  always  ca  •  •  1 

and  from  eighteen  to  twenty  ^  intcrmftxiliarX  bones,  six  inferior nnc^  '  I 


ua  vuc  »iuaji  one,  winch  only  ad 
ofs  of  tiie  Pachyderniata,  Their  tut 
lie  crupper,  and  the  disagreeable  pro; 
;  but  their  extreme  sohrielv,  and  the 
*  tkem  to  be  of  the  highest  utilirr 


Camels  urinate  backward, 


bn  of  Ike  penis  changes  during  eopolati 
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ears  that  open  externally,  though  by 
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THE  OVIPAROUS  VERTEBRATES  IN  GENERAL. 

Although  the  three  classes  of  Oviparous  Vertebrates  differ  very  much  from  each  other 
in  their  quantum  of  respiration,  and  in  all  that  relates  to  it,  viz.,  the  power  of  move¬ 
ment  and  the  energy  of  the  senses,  they  present  several  characters  in  common  when 
opposed  to  the  Mammalia,  or  Viviparous  Vertebrates,  [certain  of  which  are  partici¬ 
pated  in  by  the  Ovoviviparous  Mammalia,  or  the  subclass  of  Marsvpiata  and 
Monotremata]. 

The  hemispheres  of  the  brain  are  much  reduced,  and  [as  in  the  Ovoviviparous 
Mammalia]  are  not  united  by  a  corpus  callosum ;  the  crura  of  the  cerebellum  do  nrit 
.  form  that  protuberance  called  the  ponm  Varolii ;  the  nates  (at  least  in  two  of  these 
classes)  attain  a  great  development,  are  hollowed  so  as  to  enclose  a  ventricle,  and  [as 
m  the  Ovoviviparous  Mammalia]  are  not  covered  by  the  hemispheres,  but  are  visible 
below  or  on  the  sides  of  the  cerebrum,  [which  last  statement  does  not  apply  to  the 

tremaia ]  has  not  so  many  small  bones,  which  in  several  are  totally  wanting ;  the 
cochlea,  where  it  exists,  which  is  only  the  case  in  Birds,  is  much  more  simple,  &c. 
Their  lower  jaw,  always  composed  of  many  pieces,  is  attached  by  a  concave  facet  to  a 
salient  process,  which  belongs  to  the  temporal  bone,  but  is  separated  from  its  petrous 
portion  :  the  bones  of  the  cranium  are  more  subdivided,  though  they  occupy  the  same 

pieces,  &c.  The  orbits  are  merely  separated  by  an  osseous  lamina  of  the  sphcenoidal 
hone,  or  by  a  membrane.  When  these  animals  possess  anterior  extremities,  in  addition 
to  the  clavicle,  which  is  often  united  to  its  fellow  on  the  opposite  side,  and  is  then 
termed  fourckette,  the  scapular  also  rests  upon  the  sternum,  by  means  of  a  very  large 
and  prolonged  coracoid  apophysis.  The  larynx  is  more  simple,  and  has  no  epiglottis; 
the  lungs  are  not  separated  from  the  abdomen  by  a  perfect  diaphragm,  [except  in  the 
single  instance  of  that  extraordinary  bird,  the  Jptcryx],  &c.  But  in  order  that  these 
various  relations  should  be  adequately  appreciated,  it  would  be  necessary  to  enter  into 
anatomical  details,  which  do  not  belong  to  this  first  part  of  our  work.  It  is  sufficient 
to  have  here  pointed  out  the  mutual  analog)'  of  the  Ovipara,  which,  in  reference  to  the 
plan  on  which  they  are  constructed,  is  greater  than  that  of  any  of  them  with  the 
-Mammalia. 

Oviparous  generation  consists,  essentially,  in  this ;  that  the  young  animal  is  not 
attached  by  a  placenta  to  the  parietes  of  the  uterus,  or  of  the  oviduct,  but -remains 
separate  from  it  by  its  most  external  envelope,  [all  which  applies  to  the  Ovoviviparous 
Mammalia].  Its  aliment  is  prepared  beforehand,  and  enclosed  in  a  sac  attached  to  its 
intestinal  canal ;  being  what  is  termed  the  vitellus,  or  yolk  of  egg,  of  which  the  young 
animal  is  a  sort  of  appendage,  at  first  imperceptible,  which  is  nourished  and  augmented 
by  absorbing  the  fluid  of  the  yolk.  Such  of  the  Ovipara  as  breathe  by  lungs,  have  the 
egg  furnished  with  a  highly  vascular  membrane,  which  appears  to  serve  for  respiration  ; 
it  is  connected  with  the  bladder,  and  represents  the  allantoid  of  Mammalia.  This 
membrane  is  neither  found  in  Fishes,  nor  the  Batrnchians ;  which  latter,  when  young,  , 


parent.  These 


ailed  false  Ovipara. 


THE  SECOND.  CLASS  OF  VERTEBRATED  ANIMALS. 

THE  BIRDS  (AVES),— 

•ous  vertebrates  with  double  circulation  and  respiration,  [mostly]  organized 
ungs,  undivided  and  attached  to  the  ribs,  are  enveloped  by  a  membrane 


rally  collectively  styled  the  coccyx],  but  has  a  range  of  strong  feathers,  which,  when 
spread  out,  assist  in  supporting  the  bird  :  their  number  is  ordinarily  twelve ;  sometimes 
fourteen,  and  in  many  of  the  Gallinaceee  eighteen  ;  [in  some  few  genera,  as  the 
Grebes,  Nandou,  &c.,  these  are  wanting  altogether  -,  a  single  Humming-bird  (Trochilus 
enicurus)  possesses  only  six ;  the  Ani  eight ;  the  rest  of  the  Humming-birds,  and 
various  others,  ten  ;  while  the  Swans  present  from  eighteen  to  twenty-two.  The  two 
central  of  these  feathers  are  implanted  above  the  even  line  formed  by  the  insertion  of 
the  rest,  and  essentially  correspond  to  the  wing-tertiaries,  as  the  others  do  to  the 
wing-secondaries  ;  the  latter  being  in  no  instance  moulted  more  than  once  in  the  year, 
the  former  in  many  instances  twice  r  we  might  accordingly  designate  the  two  central) 
tail  feathers,  which  differ  conspicuously  from  the  rest  in  structure,  uropygiais.  Above 
and  below  the  tail  are  lengthened  feathers,  commonly  of  weak  texture,  known  as  the 
vpper  and  under  tail- coverts. 

The  rest  of  the  feathers  of  Birds  are  named  from  their  position,  as  frontal,  coronal, 
occipital,  nuchal,  dorsal  or  interscapulary,  which  together  form  a  continuous  series,  apart 
from  the  scapalaries ;  those  in  front  of  the  eye  are  termed  forehand  the  auditory  aperture 
is  covered  by  a  range  styled  auriculars  or  car-coverts :  the  sides  of  the  neck  and  medial 
portion  of  the  sternal  and  abdominal  region  are  at  most  covered  with  down ;  the 
former  being  concealed  by  the  lateral  feathers  of  the  fore  and  hind  neck  meeting  ;  the 
latter  by  a  similar  junction  of  two  distinct  lateral  ranges.  As  it  is  necessary  that  the 
warm  body  of  a  bird  should  be  in  actual  contact  with  the  eggs  during  incubation, 
whatever  down  may  cover  the  medial  inferior  region  disappears  in  the  females  towards 
the  season  of  propagation,  even  in  those  confined  in  cages,  so  that  this  bareness  is  not 
produced  mechanically.  Finally,  besides  various  accessory  tufts  m  different  genera, 

named  axiUarie's]. 

The  legs  have  a  femur,  a  tibia,  and  a  peronaeum  attached  to  the  femur  with  a  spring, 
which  maintains  their  extension  without  effort  on  the  part  of  the  muscles.  The  tarsus 
and  metatarsus  are  represented  by  a  single  bone,  terminating  below  in  three  pullies. 

Most  commonly  there  are  three  toes  before,  and  a  thumb  behind* ;  the  latter  being 
sometimes  deficient.  In  the  Swifts  it  is  directed  forwards,  [though  half-reversible  :  in 
the  Moth-hunters  and  some  others,  inward,  at  a  right  angle  with  the  axis  of  the  body]. 
In  the  yoke-footed  Birds,  on  the  contrary,  the  external  toe  and  the  thumb  are  dis¬ 
posed  backwards  [most  usually,  but  sometimes  (as  in  the  Touracos  and  Puff-birds) 


and  near  with  equal  clearness;  a_ vascular  and  plaited  membrane,  which  extends  from 
the  profundity  of  the  globe  to  the  edge  of  the  crystalline,  probably  assists  in  displacing 
that  lens.  The  anterior  surface  of  the  globe  is  also  strengthened  by  a  circle  of  bony 
pieces  ;  and,  besides  the  two  ordinary  eyelids,  there  is  always  a  third,  situate  at  the 


tympanum,  and  of  another  terminating  in  a  plate  that  rests  upon  the  fenestra  ovalis; 
their  cochlea  is  a  cone  slightly  curved ;  but  their  semicircular  canals  are  large,  and 
lodged  in  a  portion  of  the  skull,  where  they  are  surrounded  on  all  sides  by  air-cavities 
that  communicate  with  the  area.  [Some]  nocturnal  Birds  alone  have  a  large  ' 
external  conch,  which  however  does  not  project  like  that  of  quadrupeds,  [though  in  the 
restricted  genus  Strix  an  overlapping  cartilaginous  flap  is  developed  anteriorly,  by 
which  the  auditory  aperture  is  closed  at  will].  The  orifice  of  the  ear  is  generally 
covered  with  feathers  [the  car-coverts],  the  barbs  of  which  are  more  fringed  than  those 

The  organ  of  smell,  concealed  within  the  base  of  the  beak,  has  ordinarily  three  car¬ 
tilaginous  ossa  turbinata,  which  vary  in  complication;  it  is  very  sensible,  although  it 
lias  no  cavity  excavated -within  the  parietes  of  the  cranium.  The  size  of  the  bony 
openings  of  the  nostrils  determines  the  strength  of  the  beak ;  and  the  cartilages, 
membranes,  feathers,  and  other  teguments  which  contract  these  apertures,  exert  an 
influence  on  the  perceptibility  of  odours,  and  on  the  sort  of  nourishment. 

The  tongue  lias  little  muscular  substance,  and  is  supported  by  a  bone  articulated  on 
the  hyoid ;  in  most  Birds  this  organ  is  not  very  delicate.  [The  Parrots  probably  enjoy 
most  perfectly  the  sense  of  taste.] 

The  feathers,  as  well  as  the  quills,  which  differ  only  in  size,  arc  composed  of  a  stem, 
hollow  at  its  base,  and  of  barbs,  which  are  themselves  furnished  with  smaller  ones ; 
their  tissue,  lustre,  strength,  and  general  form,  vary  infinitely.  [They  ma3'  be  con¬ 
veniently  divided  into  clothing  feathers,  and  those  which  are  subservicut  to  locomo¬ 
tion  ;  the  vibrissa  even,  which  are  disposed  in  some  instances  as  eyelashes,  and  more 
frequently  impend  the  nostrils  or  arm  the  rictus  of  Birds,  are  merely  barbless  feathers. 


the  clothing  feathers  are  furnished  with 
which,  in  the  quills  or  sustaining  feathers 
filaments.  This  supplementary  plume,  ii 


AYES. 
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which  the  young  are  at  first  nourished.  The  craw  of  Birds  generally  is  situate  on 
the  right  side  only;  but  in  the  Pigeons  it  is  double,  and  .fig.  70  represents  the  ordi¬ 
nary  aspect  of  that  on  one  side  when  inflated  (a),  and  the  thickened  glandular  appear¬ 
ance  of  that  on  the  other  ( b ),  as  noticeable  in  Pigeons  that  have  newly-hatched  young. 
In  other  Birds,  the  craw  merely  serves  as  a  reservoir  for  such  food  as  cannot  be  imme¬ 
diately  taken  into  the  stomach ;  though  grain  is  generally  moistened  there  and 
softened,  by  macerating  in  fluid  sipped  for  the  purpose]. 

The  liver  voids  its  bile  into  the  intestine  by  two  ducts,  which  alternate  with  the  two 
or  three  by  which  the  pancreatic  fluid  passes.  The  pancreas  of  Birds  is  large,  but  their 
spleen  is  small ;  they  have  no  epiploon,  the  functions  of  which  are  in  part  fulfilled  by 
the  partitions  of  the  air-cavities.  The  ccecal  appendages  [when  present]  are  placed  near 
the  origin  of  the  rectum,  and  at  a  short  distance  from  its  outlet ;  these  are  more  or  less 
long,  according  to  the  regimen  of  the  bird.*  The  Herons  [as  also  the  Smew  Mer¬ 
ganser]  have  only  one,  which  is  minute ;  in  other  genera,  as  that  of  the  Woodpeckers, 
they  are  wanting  altogether. 

The  c/oaca  is  a  pouch  in  which  the  rectum,  the  ureters,  and  the  spermatic  ducts — 

general  rule,  Birds  do  not  urinate ;  the  secretion  of  the  kidneys  being  mingled  with 
their  solid  excrement.  The  Ostriches  alone  have  the  cloaca  sufficient!)'  dilated  to 
allow  of  an  accumulation  of  the  urine.  [In  the  majority  of  Water-fowl,  there  is  a 
small  accessory  pouch  to  the  cloaca,  termed  the  bursa  Fabricii:  its  use  has  not  been 
clearly  ascertained.] 

In  most  of  the  genera,  coition  is  effected  by  the  simple  juxta-position  of  the  anus ; 
the  Ostriches  and  many*aquatic  Birds  [those  which  copulate  in  water] ,  however,  have 
a  penis  furrowed  with  a  groove,  along  which  the  seminal  fluid  is  conducted.  The 
testicles  are  situate  internally  above  the  kidneys,  and  near  the  lungs  ;  [they  attain  an 
enormous  devclopement  towards  the  season  of  propagation;]  only  one  oviduct  is 
developed,  the  other  [with  its  ovary]  being  reduced  to  minute  size. 

The  egg,  detached  from  the  ovary,  where  only  the  yolk  is  perceptible,  imbibes  in  the 
upper  part  of  the  oviduct  that  exterior  fluid  termed  the  white,  and  becomes  invested 
with  its  shell  in  the  lower  part  of  the  same  canal.  The  chick  is  developed  by  incuba¬ 
tion,  unless  where  the  heat  of  the  climate  suffices,  as  in  the  case  of  the  Ostrich  [in 
some  localities].  The  young  bird  has  on  jthe  tip  of  its  beak  a  homy  point,  which 

nests,  and  the  tender  care  which  they  take  of  their  eggs  and  young  *  it  is  the 
principal  part  of  their  instinct.  With  regard  to  the  rest,  their  rapid  passage  through 
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buted  to  them,  by  superstitious  p 
doubtless  upon  this  faculty  that  the  instinct  depends  which 
migratory  Birds,  and  impels  them  to  direct  their  course  towards  tl 
winter  approaches,  and  pole-ward  at  the  return  of  spring?*  They 
memory,  and  even  imagination — for  they  dream;  and  everybody  1 
facility  they  may  be  tamed,  taught  [ii 


Of  all  classes  of  animals,  that  of  Birds  is  the  most  strongly  characterized,  that  in 
which  the  species  bear  the  greatest  mutual  resemblance,  and  which  is  separated  from 

Their  systematic  arrangement  is  based,  as  in  the  Mammalia,  on  the  organs  of  man- 
ducation  or  the  beak,  and  on  those  of  prehension,  which  are  again  the  beak,  and  more 
particularly  the  feet.  [The  configuration  of  the  sternal  apparatus,  also,  (which  we 

times  vocal  organs,  supply  highly  important  characters  on  which  to  ground  the 
subdivisions.] 

One  is  first  struck  by  the  character  of  webbed  feet,  or  those  wherein  the  toes  are 
connected  by  membranes,  that  distinguish  all  atrimnitR^  Birds.!  The  backward  position 
of  their  feet,  the  elongation  of  the  sternum,  the  neck,  often  longer  than  the  legs,'  to 
enable  them  to  reach  below  them,  the  close,  shining  plumage,  impervious  to  water, — 
altogether  concur  with  the  feet  to  make  good  navigators  of  tljp  Palmipedes. 

In  other  Birds,  which  have  also  most  frequently  some  small  web  to  their  feet,  at 
least  between  the  two  external  toes,  we  observe  elevated  tarsi ;  legs  denuded  of  feathers 
above  the  heel-joint;  a  slender  shape;  in  fine,  all  the  requisites  for  fording  along 
shallow  water,  in  search  of  nourishment.  Such,  in  fact,  is  the  regimen  of  the  greater 
number ;  and,  although  some  of  them  resort  exclusively  to  dry  places,  they  are  never¬ 
theless  termed  Shore-birds  or  Waders. 

Amongst  the  true  land-birds,  the  Gallinacee  have— like  our  domestic  Cock — a  heavy 
carriage,  a  short  flight,  the  beak  moderate,  its  upper  mandible  vaulted,  the  nostrils 
partly  covered  by  a  soft  and  tumid  scale,  and  almost  always  the  edges  of  the  toes 
indented,  with  short  membranes  between  the  bases  of  those  in  front.  They  subsist 
chiefly  on  grain. 

Birds  of  prey  have  a  crooked  beak,  with  its  point  sharp  and  curving  downward ; 
and  the  nostrils  pierced  in  a  membrane  that  invests  its  base :  their  feet  [save  in  the 
Vulture  group]  are  armed  with  stout  talons.  They  live  on  flesh,  and  [the  Vultures 


ACCIPITRE" 


ears,  and  probably  assist  the  sense  of  hearing  j  but  their  apparatus  for  flight  is  feeble,  the  furcula 
offering  but  slight  resistance  :  their  feathers,  with  soil  barbs,  and  delicately  downy,  make  no 
noise  in  flying.  The  external  toe  can  be  voluntarily  directed  forward  or  behind.  These  Birds  fly 


1/3 
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SCANSORES. 


Great  birds  of  Africa  and  India,  the  enormous  [arched  and]  dentelated  beak  of  which  is  surmounted 
c  as  the  beak  itself,  or  which  latter  is  at  least  very  much  inflated 
Toucans ;  while  their  port  and  habits  approximate  them  to  the 

y  young  individuals  there  is  even  no  trace  of  it  percep- 
r  is  generally  cellular,  [or  permeated  by  a  fragile  network  of  osseous  fibres].  The 
sternum  has  but  one  slight  cmargination  on  each  side  behind,  [and  is  otherwise  peculiar].  The 
tongue  is  short  [and  heart-shaped,  as  in  the  Hoopoes,  and  the  Roller,  Bcc-eatcr  and  Kingfisher  group], 

cceca :  they  have  only  ten  tail-feathers  (as  in  the  Hoopoes),  and  body-plumage  short  upon  the  rump, 

by  air  than  in  any  other  genus,  the  ambient  fluid  penetrating  even  the  phalanges  of  the  toes].  They 


been  appropriated  to  this  division,  although  it  does  not  rigorously  apply  to  all  its  component 
members,  and  there  arc  also  several  birds  that  climb  equally  well,  the  toes  of  which  are  dis¬ 
posed  in  the  ordinary  manner,  as  the  Trec-crccpcrs  and  the  Nuthatches. 

The  Birds  of  this  order  nestle  generally  in  the  holes  of  decayed  trees ;  their  flight  is  [ordi- 


SCANSORES. 


rostres,  containing  tlic  family  of  Podargues  and  Moth-hunters,  nocturnal  species  with  great 
cceca,  and  which  lay  mottled  eggs ;  and  Tenvirostres,  comprising  the  two  distinct  families  of 


d  than  is  furnished  by  this  ordinal  division  and  the  preceding  one.  Although  cora- 

ively,  there  j?  absolutely  no  essential  difference  of  structure  perceptible  throughout  the 
immense  series ;  the  only  differences  consisting  in  the  degVccs  of  developement  of  parts 
m  to  all :  the  peculiar  type  of  skeleton,  digestive  and  vocal  organs,  &c.  being  invariably 


the  whole  structure  of  the  Strepitoresj  whereas  a  single  st 
we  have  deemed  fully  adequate  to  represent  the  form  of  this 
throughout  the  amazingly  extensive  series  of  the  present 


GALLING. 


In  this  onlcr  we  establish  five  principal  families,  together  with  some  isolated  genera. 
The  first  family  of  Stilt  Birds,  that  of 


Every  one  is  acquainted  with  the  elegance  of  these  slender-stemmed  feathers,  the  barbs  of  which, 


;ent ;  and  the  eye  large,  with  its  lids  garnished  with  lashes.  Their  legs  and 


1 


J 


PALMIPEDES. 


! 


Thb  Pkioxs  (Packyplila,  Ilh'ger), — 


The  GVLij$x(Larvs,  Lin.) — 

and  tbc  lower  forming  a  projecting  angle  beneath.  Their  nostrils,  placed  near  its  middle,  are  long, 

the  Petrels  and  Albatrosses].  Their  tail  is  full,  the  legs  tolerably  elevated,  and  the  thumb  short. 
They  are  cowardly  and  voracious  birds,  which  abound  along  the  sea-shore,  and  feed  on  all  sorts  of  fish, 

mber].  When  they  come  inland,  bad  weather  may  be  expected.  Several  species  of  them  are  found 


ie  smallness  of  the  pulmonary  ve 
ulty,  and  for  a  longer  time,  than 


enables  Reptiles  to  suspend  their  respiration 
and  thus  to  remain  submerged  with  less 
malia  or  Birds.  The  cells  of  their  lungs 
vessels  within  their  precincts,  and  they  are 


Reptiles  also  present  more  varied  forms,  characters,  and  modes  of  gait,  than  the 
two  preceding  classes ;  and  it  is  in  their  production  more  especially,  that  Nature 
seems  to  have  tried  to  imagine  grotesque  forms,  and  to  have  modified  in  every  possible 
way  the  general  plan  adopted  for  all  vertebrated  animals,  and  for  the  oviparous  classes 

A  comparison  of  the  extent  of  their  respiration  with  their  organs  of  movement  has 
led  M.  Brongniart  to  divide  them  into  four  orders,  which  are  as  follow  : — 

The  Chelonians  (or  Turtles  and  Tortoises),  which  have  a  heart  with  two  auricles, 
and  the  body  of  which,  supported  by  four  limbs,  is  enveloped  by  two  plates  or  buck- 


j  j  direct,  and  less  as  their  obliquity  increases ;  and  it  probably  also  varies  with  the  nature  I 
j  j  of  the  bottom..  Tn  correspondence  with  the  vast  range  of  pasture  which  is  assigned  to 
(  (  the  Fishes,  their  productive  powers  are  enormous, — the  young^roduced  by  one  Cod-fish, 
j  !'  at  a  single  deposit,  being  ascertained  to  be  not  much  less  than  four  millions,  while  in  the  • 

so  enormous,'  as  compared  with  anything  we  are  acquainted  with  on  land,  of  itself 
shows  the  importance  of  the  Class,  and  how  well  they  are  adapted  for  supplying  each 
other  with  food.  But,  interesting  as  it  is,  the  space  to  which  we  are  restricted,  forbids 
any  disquisition  on  their  physiology;  and  all  that  we  can  accomplish,  is  to  render  the 
text  of  the  last  edition  of  Cuvier’s  great  work,  as  faithfully  in  substance,  and  as  briefly 

and  we  shall  inclose  them  in  brackets,  the  same  ns  this  introductory  paragraph,  to  dis- 
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i  little  can  they  bear  the  return  of  water  entering  at  the  gill-openings,  and  escaping  by 

•  the  mouth';  for  if  a  fish  is  held  so  that  the  water  is  madg  to  pass  in  this  direction,  it  is 

as  speedily  drowned  as  if  it  were  an  air-breathing  animal].  The  blood  is  brought  to 
|  the  gills  by  the  heart,  which  thus  answers  to  the  right  ventricle  of  warm-blooded 
animals;  and  from  the  gills  it  is  sent  to  an  arterial  trunk,  lying  immediately  upon  the 
i  under  side  of  the  back  bone,  which  trunk  is  the  left  or  systematic  ventricle  of  the  heart. 
!  and  sends  the  blood  throughout  the  body  of  the  fish. 

|  Living  habitually  in  water,  which  is  of  very  nearly  the  same  specific  gravity  as  their 
!  bodies,  Fishes  have  no  weight  to  bear,  but  merely  to  propel  themselves  through  the 


forms  the  joints,  and  is  generally  continued  by  an  aperture  through  the  centre  of  each 
vertebra.  Spinous  processes,  upwards  and  downwards,  support  the  muscles,  and  main¬ 
tain  the  vertical  position  of  the  body  ;  but,  as  far  as  the  cavity  extends,  the  downward 


The  Spinous  Fishes  do  not  admit  of  this  kind  of  division ;  but  must  be  separated  into 
families,  the  characters  of  which  are,  in  many  instances,  well  defined.  The  same  gra¬ 
dation  of  families  cannot  be  traced  among  Fishes  as  among  Mammalia.  Thus,  the  organs 
of  sense,  and  those  of  generation  in  some,  indicate  connexion  between  Cartilaginous 
Fishes  and  Serpents,  while  the*imperfect  skeleton  of  others  of  these  fishes  indicates  a 
relation  to  Mollusca  and  Worms,  [though  the  far  more  important  disposition  of  the 
nervous  system,  characteristic  of  the  type  of  Vertebrated  Animals,  is  still  retained.  . 

The  abstract  of  Cuvier’s  arrangement  of  Fishes,  by  far  thg  best — that  is,  the  most 

be  £ven  briefly  thus:— The  series  of  True  or  Bony  Fishes  he  divides  into  the  two  divi¬ 
sions  already  mentioned,  as  distinguished  by  the  rays  of  the  fins.  The  Spinous  Fishes 


1  some  well-known  species  as  the  type,  oi 
ch  belongs  to  the  whole  of  the  family  and 
livides  into  three  orders,  according  as  the 
ting ;  and  the  Cartilaginous  Fishes  he  > 
!,  and  those  with  the  gills  fixed.] 


ther  fish.  The  Soft-finned  Fishes 
fins  are  abdominal,  thoracic,  or 
into  two  orders, — those  with  free 


THE  FIRST  ORDER  OF  BONY  FISHES.  | 

ACANTHOPTF.RYGII. 

This  first  order  contains  by  far  the  greater  number  of  the  Ordinary  Fishes.  Their  characters 

we  mean  the  one  nearest  the  head  of  the  fish,  which  is  easily  understood  in  the  other  fins,  and 
is  the  extreme  one  either  above  or  below  in  the  caudal.] 

The  spinous  fishes  are  arranged  into  fifteen  families,  and  some  of  these  families  contain  a 
vast  number  of  genera.  The  families  ard  named,  as  already  noticed,  from  some  well-known 
species,  or  atroe  strikingly  peculiar  [When  “  *Pccies  »  the  type,  the  technical 


YMILY  OF  THE  ACANTHOPTERYG1I. 

>iE  (the  Sea-bream  Family). 

they  have  none  on  the  fins  ;  their  muzzle  is  not  thickened,  nor 
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MOLLUSCA. 

a  long  time  in  parts  after  they  have  been  amputated.  Their  akin  is  naked,  very  sensi¬ 
tive,  end,  in  general,  bedetfed  with  a  humour,  which  oozes  from  its  pores.  No  peculiar 
organ  of  smell  has  yet  been  discovered,  although  they  enjoy  that  sense;  and  it  may  be 
that  the  entire  skin  is  its  scat,  for  this  has  much  resemblance  to  a  pituitary  membrane. 
All  the  Acephales,  the  Brachiopods,  the  Cirrhopods,  and  some  of  the  Gasteropoda  and 
Pteropods,  are  destitute  of  eyes  ;  but  the  Cephalopods  possess  these  organs,  with  a 

are  the  only  Mollusca  in  which  organs  of  hearing  have  been  detected,  and  in  which 
the  brain  is  inclosed  in  a  particular  cartilaginous  skull. 

Nearly  all  the  Mollusca  have  a  developement  of  the  skin  which  covers  the  body,  and 
resembles  more  or  less  a  cloak,  but  which  is  often  reduced  into  a  simple  disk,  or  is  folded 

We  call  those  Mollusca  naked  in  which  the  cloak  is  simply  membranous  or  fleshy  ; 

When  this  substance  lies  concealed  in  the  cloak,  common  usage  allows  us  to  extend 
to  the  species  so  circumstanced,  the  title  of  naked  Mollusca.  But  oftener  that  substance 
assumes  such  a  size  and  developement  that  the  animal  can  contract  or  withdraw  under 
its  shelter ;  we  then  give  it  the  name  of  shell,  and  the  animal  is  said  to  be  testaceous. 
The  skin  which  covers  the  shell  is  thin,  and  sometimes  dried,  or  wanting :  it  is  commouly 
called  [by  French  naturalists],  the  drap-marin,  [and  by  the  English,  and  those  who 
write  in  the  Latin  tongue,  the  epidermis ]  * 

The  variety  in  the  forms  aud  colour,  in  the  exterior  sculpture,  composition,  and  lustre 
of  shells,  is  infinite.  The  greater  number  by  far  are  calcareous  ;  there  are  some  simply 

under  the  epidermis,  as  are  the  rete  mucosum,  the  nails,  the  hair,  the  horns,  the  scales, 
and  even  the  teeth.  The  texture  of  shells  differs  according  as  that  exudation  is  made 
in  parallel  layers,  or  in  vertical  filaments  arranged  closely  against  each  other,  f  . 

The  Mollusca  present  every  kind  of  mastication  and  deglutition  :  their  stomachs  are 
sometimes  simple,  sometimes  multiplicate,  often  furnished  with  peculiar  armatures,  and 
their  intestines  are  variously  elongated.  They  have,  in  general,  salivary  glands,  and 
always  a  liver  of  considerable  size,  but  no  pancreas  J  nor  mesentery.  Several  have 

They  exhibit,  also,  every  variety  of  generation.  Several  fecundate  themselves, 
while  in  others,  although  hermaphrodite,  the  union  of  two  individuals  is  necessary  to  fe- 


pally  by  their  fecundity,  and  life  tenacity  with  which  they  retain  life. 


The  general  form  of  the  body  of  the  Mollusca  being,  in  a  sufficient  degree,  propor. 
tioual  to  the  complication  of  their  internal  organization,  indicates  their  natural  divisions. 

In  some,  the  body  has  the  form  of  a  sac,  inclosing  the  branchiie,  and  open  above, 
whence  there  protrudes  a  head  welT developed,  and  crowned  with  certain  strong  fleshy 

-  In  others,  the  body  is  not  open ;  the  head  has  no  appendages,  or  only  very  minute 
ones ;  the  principal  organs  of  locomotion  are  two  wings,  or  membranous  fins,  placed 
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that  the  successive  layers,  instead  of  remaining  parallel  and  in  nigh  approximation,  were  to  become 
concave  towards  the  body,  more  distant,  each  growing  a  little  in  breadth,  and  making  an  angle 


MOLLUSCA. 


2.  canal,  through  which  they  can  reach  and  receive  the  circumfluent  medium  without 
extruding  their  head  or  foot  from  the  shell,  'The  shell  heft  then,  also,  ia  its  margin, 

gination,  or  furrow,  wherein  to  lodge  the  canal  of  the  cloak.  Consequently,  the  canal 

Further,  the  animal  being  very  flexile,  can  vary  the  direction  of  the  shell,  and  oftenest 
when  there  is  an  emargination  or  furrow,  it  directs  the  canal  forwards,  whence  it 
happens  that  the  spire  points  to  behind,  the  columella  to  the  left,  and  the  opposite 
margin  to  the  right.  The  contrary  of  this  occurs  in  the  reversed  sorts  :  and  this  is  the 
reason  that  we  say  that  their  shelf  turns  to  the  left,  [or  is  sinisiral]. 

The  mouth  of  the  shell,  and  consequently  also  the  last  whorl,  is  greater  or  less,  in 
relation  to  the  other  whorls,  according  as  the  head  or  the  foot  of  the  animal  is  more 
or  less  voluminous  in  relation  ty  the  mass  of  viscera  which  remains  fixed  within  the 

broad.  There  are  shells  whose  mouth  is  narrow  and  long ;  and  there  it  is  that  the  foot 
is  thin,  and  doubles  on  itself  before  it  can  be  retracted. 

The  greater  number  of  the  aquatic  Gasteropods  with  a  spiral  shell,  have  an  operculum, 
or  a  corneous  or  calcareous  plate,  affixed  upon  the  posterior  part  of  the  foot,  to  close 
the  aperture  when  the  snail  has  withdrawn  within  the  shell. 

There  are  Gasteropods  with  separate  sexes,  and  others  which  are  hermaphrodites ; 
and  of  these  some  are  capable  of  self-impregnation,  while,  in  others,  the  copulation  of 
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of  the  Verteb-.-ata.  The  skeleton  is # not  internal,  as  in  the  latter;  but  is  seldom 
altogether  absent,  as  in  the  Mollusks.  The  articulated  rings  which  encircle  the  body, 
and  frequently  the  limbs,  supply  the  place  of  skeleton — and  being,  in  almost  every 
instance,  tolerably  hard,  furnish  the  necessary  resisting  fulcra  to  the  muscles  of  leco- 
motion  ;  whence,  as  among  the  Vertebrates,  we  find  that  the  several  actions  of  stepping, 
running,  leaping,  swimming,  and  flying,  are  performed  by  them.  There  are  also  some 
families  among  them  that  are  either  footless,  or  have  merely  soft  and  membranous 
articulated  limbs,  by  which  they  can  at  most  crawl.  This  external  position  of  their 
hard  parts,  with  the  muscles  inward,  reduces  each  articulation  to  the  condition  of  a 
case,  and  only  permits  of  two  kinds  of  movements.  When  attached  to  the  next  arti¬ 
culation  by  a  closed  joint,  as  in  the  instance  of  the  limbs,  the  only  motion  is  by 
ginglymua,  that  is,  in  a  single  direction,  so  that  numerous  articulations  are  required  to 
impart  variety  of  action ;  and  from  this  results  a  very  great  loss  of  power  in  the 
muscles,  and  consequently  a  general  feebleness  in  the  creature  in  proportion  to  its 
magnitude.  The  articulated  pieces  which  compose  the  body  frame-work,  however, 

which  slide  considerably  one  over  another,  and  so  allow  of  more  varied  movements, 

The  system  of  organs  in  which  all-Articulated  Animals  bear  the  nearest  resemblance 

Their  brain,  placed  over  the  oesophagus,  and  supplying  nerves  to  the  parts  ad¬ 
jacent  to  the  head,  is  very  small.  Two  chords,  which  encircle  the  ccsophagus,  are 
continued  along  the  abdomen,  and  are  connected  at  intervals  by  double  knots  or 
ganglia,  from  which  the  nerves  of  the  body  and  of  the  limbs  are  sent  forth.  Each  of 
these  ganglia  seems  to  perform  the  functions  of  a  brain  to  the  adjoining  parts,  and 
continues  for  a  certain  time  to  confer  sensibility  on  them,  after  the  animal  has  been 
divided.  If  to  this  be  added,  that  the  jaws  of  these  animals,  whenever  they  have 
any,  are  invariably  lateral,  and  open  and  shut  outward  and  inward,  and  not  upwards 
and  downwards,  and  that  in  none  of  them  has  a  distinct  organ  of  smell  yet  been  dis¬ 
covered,  nearly  all  has  been  expressed  which  it  seems  can  be  stated  of  them  generally; 


for  the  existence  of  organs  of  hearing  ;  the  pr 
sight;  the  productiveness  and  mode  of  generati 
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:e  of  organs  of  circulation,  and  even  the  colour* of  the  blood,  offer  very  ^reat  vari- 


The  members  of  this-  great  division,  which  have  mutual  relations  as  varied  as  they 

them  externally  or  internally.  P  ^ 

The  Annelides,  Lamarck,  or  Bed-blooded  Wows,  constitute  the  first.  In  these, 
the  blood  is  generally  of  a  red  colour,  like  that  of  the  Vertebrates,  and  circulates  in  a 
double  and  close  system  of  arteries  and  veins,  which  have  sometimes  one  or  several 
hearts  or  fleshy  ventricles,  tolerably  well  marked :  they  respire  by  organs,  which  are 
either  developed  externally,  or  are  spread  over  the  surface  of  the  skin,  or  concealed 
internally.  The  body,  which  is  more  or  les?  elongated,  is  always  divided  into  nu¬ 
merous  rings,  of  which  the  first,  which  is  termed  the  head,  scarcely  differs  from  the 
rest,  except  by  the  presence  of  the  mouth  and  of  the  principal  organs  of  sense.  Several 
have  their  branchiae  uniformly  spread  over  the  surface  of  the  body  throughout  its 
whole  length,  or  only  aboui  the  middle  ;  others,  and  such  as  inhabit  tubes,  generally 
have  them  only  at  the  anterior  portion.  None  have  any  articulated  limbs  ;  but  the 
greater  number  are  furnished  with  silky  feet,  or  bundles  of  stiff  and  mobile  filaments, 
instead  of  them.  They  are  generally  hermaphrodite,  and  some  require  a  reciprocal 
fecundation.  The  organs  of  the  mouth  consist  either  of  jaws  more  or  less  powerful, 
or  of  a  simple  tube  :  their  external  sensitive  organs  are  fleshy  tentacles,  which  in  some 
are  articulated  ;  and  upon  which  are  certain  blackish  points,  that  have  been  considered 
as  eyes,  but  which  are  not  present  in  all  the  species. 

The  Crustaceans  constitute  the  second  form,  or  class,  of  Articulated  Animals.  These 
have  articulated  limbs,  more  or  less  complicated,  attached  to  the  sides  of  the  body. 
Their  blood  is  white,  and  circulates  by  means  of  a  fleshy  ventricle  placed  towards  the 

portion,  and  to  which  it  returns  by  a  ventral  canal  that  is  sometimes  double.  In  the 
species  last  alluded  to,  the  heart  or  dorsal  ventricle  is  lengthened  into  a  canal.  These 
animals  are  all  furnished  with  antennae  or  articulated  filaments,  attached  to  the  fore¬ 
part  of  the  head,  and  which  are  generally  four  in  number ;  besides  which,  they  have 
several  transverse  jaws,  and  two  compound  eyes.  It  is  among  these  only  [through¬ 
out  the  Articulata]  that  we  find  a  distinct  auditory  apparatus. 

The  third  class  of  Articulated  Animals  is  that  of  the  Arachnides,  which,  in  common 
with  a  great  number  of  Crustaceans,  have  the  head  and  thorax  joined  into  a  single 
piece,  with  articulated  limbs  on  each  side,  but  the  principal  viscera  of  which  are  con- 

mouth  is  armed  with  jaws,  and  they  have  a  variable  number  of  simple  eyes  in  the  head  ; 

sides  of  the  abdomen,  and  others  receiving  air  by  means  of  tracheae,  in  the  same 


Finally,  others  have  no  apparent  branchiae,  and  respire  either  over  the  surface  of  the 
skin,  or,  as  is  believed  in  some  cases,  by  their  internal  cavities.  The  greater  number 
live  freely  in  water,  or  in  mud ;  some,  however,  in  humid  earth  :  and  we  designate  . 
these  Abranchiata. 

The  genera  of  the  two  first  orders  have  all  silky  bristles,  of  a  metallic  colour,  upon 
the  sides,  either  simple  or  in  bundles,  and  which  supply  the  place  of  feet ;  but  in  the 
third  order,  there  are  some  genera  devoid  of  all  such  support.* 

The  particular  study  which  M.  Savigny  has  made  of  these  feet  or  locomotive  organs, 
has  led  him  to  distinguish,  firstly,  the  foot  or  tubercle  which  bears  the  bristles,  of 

respectively  terms  a  simple  or  double  oar ;  secondly,  the  bristles  which  compose  a 
bundle  upon  each  oar,  varying  much  in  consistence,  and  which  either  constitute  true 
spines,  or  fine  and  flexible  filaments,  that  are  often  dentelated,  barbed,  or  irregularly 
so,  &c.;  and  thirdly,  the  cirrhi,  or  fleshy  filaments,  adhering  either  to  the  inside  or 
outside  of  the  feet. 

With  respect  tq  their  organs  of  sense,  the  two  first  orders  of  Annelides  have  gene¬ 
rally  tentacles  to  the  head,  or  filaments,  which,  notwithstanding  their  fleshy  consis- 


es  constitute  one  of  the  many  small,  but  singular  and  highly  interesting, 
,1s,  which,  from  being  upon  the  confines  of  the  peculiar  class  or  sub- 
ch  they  in  effect  belong,  exhibit,  in  a  remarkable  degree,  the  modifi- 
•  higher  groups  :  thus,  by  an  ordinary  observer,  these  creatures  would 
ed  as  Worms ;  and  the  common  Earth-worm,  one  of  them,  would  be 
type  of  the  grand  class  of  Linnaean  Vermes,  the  great  majority  of  which, 
even  belong  to  this  great  subkingdom,  but  to  that  of  the  Zoophytes, 

g  in  a  well-defined  system,  and  a  far  more  perfect  developement  of  the 
;  still,  in  their  vermiform  appearance,  and  in  the  elongated  filaments 

j  approximate  to  the  most  imperfect  Fishes,  such  as  the  Lampreys  and 
i  the  spine  has  disappeared.  Their  annulose  character,  and  nervous 
r,  bring  them  nearer  to  the  true  Annulosa,  especially  the  Mvriapoda; 
!  be  evideBt  br  comparing  the  figures  of  Geophilas  longicomis,  given  in 
it  of  Syllis  monilaru  here  figured.f  Mr.  Mac  Leay  accordingly  con- 
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INTRODUCTION  TO  THE  ARTICULATED  ANIMALS  ’WITH 
ARTICULATED  LEGS  * 


BY  M.  P.  A.  LATREILL1 


Overwhelmed  by  the  variety  of  bis  occupations,  and  yielding  too  easily  to  the  im¬ 
pulse  of  friendship,  M.  Cuvier  has  confided  to  me  the  portion  of  this -work  which  treats 
upon  insects. 

These  animals  were  the  objects  of  his  earliest  studies  in  zoology,  and  hence  origin¬ 
ated  his  friendship  with  Fabricius,  one  of  the  most  celebrated  disciples  of  Linnaeus,  who 
has  repeatedly,  in  his  works,  shown  evidences  of  his  particular  esteem.  Various  inte¬ 
resting  observations  upon  some  of  these  animals,  published  in  the  Journal  dHistoire 
Naturelle,  formed  the  prelude  to  his  works  upon  natural  history.  Entomology,  like  the 
other  branches  of  zoology,  has  derived  the  greatest  advantages  from  his  anatomical  re¬ 
searches,  and  the  happy  modifications  whioh  he  has  thence  made  in  the  groundwork  of  our 
classification.  The  external  structure  of  insects  has  been  better  understood;  and  this 
branch  of  the  science  has  no  longer  been  neglected,  as  it  had  previously  been.  His 
Tableau  EUmentaire  de  VHistoire  Naturdle,  and  Lemons  dAnatomie  Comparde,  have 
pointed  out  the  path  to  the  natural  method.  The  public  will  therefore  hare  cause  to 
regret  that  his  numerous  pursuits  would  not  permit  him  to  undertake  this  portion 


In  undertaking  this  work,  my  object  has  been  to  unite,  in  as  narrow  limits  as  possible, 
the  most  striking  facts  in  the  history  of  insects ;  to  arrange  these  animals  with  precision 
and  clearness,  in  a  natural  series;  to  sketch  their  physiognomy;  to  trace,  in  as  few 
words  as  possible,  their  distinguishing  features,  adopting  a  plan  which  shall  be  in  rela¬ 
tion  to  the  progressive  advance  of  the  science  and  of  the  student;  to  notice  the  bene¬ 
ficial  and  obnoxious  species, — indicating,  at  the  same  time,  the  best  sources  where  he 
may  attain  a  knowledge  of  the  other  species ;  to  reduce  the  science  to  the  engaging 
simplicity  which  it  exhibited  in  the  days  of  Linnaeus,  Geoffrey,  and  the  earlier  works 
of  Fabricius,  and  yet  to  present  it  as  it  now  appears,  enriched  but  not  overcharged  with 
recent  observations  and  researches ; — in  a  word,  to  make  it  conformable  to  the  work 

This  author,  in  his  Tableau  Eldmentaire  de  VHidoire  Naturdle  dcs  Animm.v ,  did  not 
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snry  modifications,  which  have  served  as  the  basis  of  other  subsequent  classifications. 
He  at  first  characterized  insects  from  other  invertebrated  animah,  by  more  rigorous 
characters  than  had  been  before  employed,— namely,  a  knotted  or  ganglionated  nervous 
chord,  extending  down  the  body,  and  articulated  limbs.  Linnaeus  terminated  fcifl'fclass 

crabs  and  spiders — are,  in  respect  to  their  organic  systems,  the  most  perfectly  organized 
(les  plus  par/aits)  of  the  class,  and  consequently  the  nearest  to  the  molluscous  animals. 
This  arrangement  is  therefore  opposed  to  the  natural  system ;  and  M.  Cuvier,  by  placing 
the  Crustacea  at  the  head  of  the  class,  succeeded  by  the  other  apterous  insects,  has 
rectified  the  method  in  a  point  where  the  series  was  in  opposition  to  the  scale  formed 
by  nature. 

^  In  his  Lemons  d‘ Anatomic  Compares,  the  class  of  insects,  after  the  removal  of  the 

mouth-organs,  and  the  variations  in  their  wings,  thus  uniting  the  principles  of  the 
Linnaean  and  Fubrician  arrangements.  [1st.  Those  with  maxillae,  five  orders  :  Gnath- 
aptera  (including  the  majority  of  the  Linnaean  Aptcra,  after  the  removal  of  the  Crustacea), 
Neuroptera,  Hymenoptera,  Coleoptera,  and  Orthoptera;  and,  2nd,  those  without  max¬ 
illae,  four  orders :  Hemiptera,  Lepidoptcra,  Diptera,  and  Aptera.]  The  groups  esta¬ 
blished  by  Cuvier  in  his  Gnathapterous  order  are  nearly  identical  with  those  which  I 
proposed  in  aMemoir  presented  to  the  Societe  Philomatique,  in  April,  1795,  aDd  in  my 
Precis  dcs  Caracteres  Gendriques  des  Inscctes,  in  which  I  divided  the  Linnaean  Aptera 
into  seven  orders: — 1.  Suctoria;  2.  Th'ysanura ;  3.  Parasita;  4.  Acephala  (the  Arach- 
nides  polpistes  of  Lamarck) ;  5.  Entomostraca;  6.  Crustacea;  7.  Myriapoda. 

Lamarck’s  arrangement  of  the  Linnaean  Aptera  appears,  however,  to  make  the  nearest 
approach  to  a  natural  system;  and  we  have  adopted  it,  with  certain  modifications,  which 
we  will  now  explain.  With  him,  I  divide  the  Linnaean  insects  into  three  classes : — 
Crustacea,  Arachnida,  and  Insecta;  but  I  do  not  employ  the  characters  derived 
from  metamorphosis; — these,  although  natural,  and  already  employed  by  De  Geer,  not 
beiDg  classical  (classique),  presupposing  the  observation  of  the  animal  in  its  different 

these  characters ;  and,  indeed,  a  Memoir  which  I  have  prepared*  upon  the  metamor¬ 
phoses  of  insects,  not  yet  published,  has  been  resorted  to  in  the  general  observations 

In  the  class  Crustacea,  I  have  established  five  apparently  natural  orders,  founded 
upon  the  situation  and  form  of  the  branchiae,  the  manner  in  which  the  head  is  articu¬ 
lated  with  the  thorax,  and  the  mouth-organs ;  and  I  have  terminated  this  class,  like 
Lamarck,  with  the  Branchiopoda,  which  are  a  kind  of  Crustaceous  Arachnida. 

In  the  class  Arachnida,  I  only  comprehend  the  Arachnldes  palpistes  of  Lamarck, 
and  which  thus  constitute  a  group  well  characterized,  both  internally  [from  the  struc¬ 
ture  of  their  respiratory  apparatus]  and  externally,  from  their  being  destitute  of  antennae, 
and  have  ordinarily  four  pairs  of  feet.  I  divide  this  class  into  two  orders :  namely,  the 
Pulmonaria  and  Trachearia. 

The  class  of  Insecta  is  characterized  in  a  very  simple  manner  by  the  system  of  res¬ 
piration  consisting  of  two  air  tubes  running  along  the  sides  of  the  body,  furnished  at 
intervals  with  centres  of  ramifications,  corresponding  with  the  [external]  spiracles,  and 
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ig'  the  fourth  order ; 


3rdly, 

iUKtia  vvuu  wiii^a,  which  they  acquire  by  metamorphosis,  either  of  an  incomplete  or 
perfect  kind,  containing  the  last  eight  orders.  The  first  of  these  primary  groups  cor¬ 
responds  with  Lamarck’s  Arachnides  antennistes ;  the  second,  consisting  of  the  single 
genus  Pulex  [or  the  flea],  appears,  in  some  respects,  to  be  related  by  means  of  the  genus 
Hippobosca  [or  forest  flies],  with  the  order  Diptera,  although,  in  other  respects,  and  in 

difficult  to  distinguish  these  natural  enchainments ;  and  often,  even  when  discovered, 
we  are  compelled  to  sacrifice  these  relations  to  the  precision  and  facility  of  our  [arti- 

To  the  before  known  orders  of  insects  I  have  added  that  of  Strepsiptera  (Kirby), 
but  under  the  name  of  Rhipiptera, — the  former  appearing  [but  erroneously]  to  me  to 
be  founded  upon  an  incorrect  supposition.  Perhaps,  indeed,  this  order  might  be  sup¬ 
pressed,  and  united  with  the  Diptera,  as  Lamarck  had  suggested. 

1-or  the  reasons  assigned  in  my  Considerations  G6i6rales,  8>c.,  p.  46,  and  which  I 
might  support  by  other  proofs,  I  have  attached  more  weight  to  the  characters  derived 
iiom  the  organs  of  locomotion,  and  the  general  construction  of  the  body,  than  to  the 
modifications  of  the  mouth-organs,  at  least  when  their  structure  is  referable  to  the  same 
hpe.  Hence  I  do  not  divide  the  class  first  into  gnawing  and  sucking  insects,  but  into 
those  with  wings,  or  wing-cases,  &c.,  nearly  similar  to  the  series  of  the  Linnsean  orders, 
using,  in  a  secondary  sense,  the  characters  derived  from  the  mouth-organs,  which  had 
been  placed  in  the  foremost  rank  by  Fabricius,  Cuvier,  Lamarck,  Clairville,  and 
Dumeril,  whose  arrangements  consequently  differ  from  mine. 

I  have  followed  Cuvier  in  reducing  the  number  of  families  proposed  in  my  former 
works,  and  in  converting  into  subgenera  the  groups  separated  from  theLinwean  genera, 
although  their  characters  appear  to  be  sufficiently  distinct.  Such  was  also  the  plan  of 
Gmelin,  which  is  simple  and  advantageous,  by  bringing  the  subject  more  within  the 

All  my  groups  are  founded  upon  the  comparative  investigation  of  all  the  parts  of  the 
animals  which  I  desire  to  make  known,  and  upon  the  observation  of  their  habits.  It  is 


m  (i’ordr 


seen  that  the  period  of  ten  y 
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them,  with  certain  worms;  into  a  class,  for  which  he  adopted  Leach’s  name,  Ameta- 
bola  (changeless),  in  order  to  distinguish  them  from  the  true  insects,  which  undergo 

vided  the  insects,  from  the  structure  of  their  mouth-organs,  into  those  with  mandibles 
and  those  with  a  suctorial  mouth, — characters  which  we  have  seen  had  been  employed 
in  the  arrangement  of  the  orders  of  insects  inter  sc. 

Other  arrangements  have  been  proposed  by  Kirby  and  Spence,  Burmeister,  &c.,  to 
which  I  can  but  refer. — I  shall,  therefore,  only  add  that  it  appears  to  me  most  natural 
to  confine  the  Ametabola  to  the  Myriapoda,  Thysanura,  and  Anoplura;  to  unite  the 
winged  insects  into  one  class,  named  Ptilota,  after  Aristotle ;  and  to  retain  the  Crustacea 
and  Arachnida  in  the  limits  here  detailed. — Entomol,  Text-Book,  p.  79  ;  and  Introd. 


ARTIOULATED  ANIMALS,  FURNISHED  WITH  ARTICULATED  FEET  * 
IN  GENERAL. 

CRUSTACEA,  ARACHNIDA,  AND  INSECl'A. 

These  threef  classes,  united  together  by  Linnseus  under  the  common  name  of  Insects, 
but  which  I  name  Condylopa,  are  distinguished  by  their  articulated  feet,  of  which  they 
have  at  least  six.J  Each  joint  [of  the  legs]  is  tubular,  and  contains  the  %uscles  of  the 
following  articulation,  which  always  moves  by  ginglymus,— that  is,  in  but  one  direc¬ 
tion.  The  first  joint  which  attaches  the  limb  to  the  body,  and  wliich  is  general!}'  com¬ 
posed  of  two  §  pieces,  is  named  the  coxa,  or  hip,  [the  second  of  these  pieces,  when 
present,  is  termed  the  trochanter]  ;  the  next  piece,  which  is  ordinarily  in  a  position 
nearly  horizontal,  is  the  femur,  or  thigh  ;  the  third  is  generallv  vertical,  and  is  named 
the  tibia,  or  shank ;  and  the  terminal  part  of  the  leg,  or  properly  the  foot,  is  composed 
of  a  series  of  small  joints,  which  touch  the  ground,  and  which  are  collectively  named 


The  hardness  of  the  calcareous  or  homy  ||  envelope  of  the  majority  of  these  animals 
is  owing  to  that  of  the  excretion  which  is  interposed  between  the  dermis  and  epidermis, 
or  what  is  termed  in  Man  the  mucous  tissue.  It  is  also  in  this  excretion  that  are  lodged 
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ing  in  the  genera;  and  we  know  not  whether  their  action,  when  united  in  the  same 
individual,  be  essentially  different.  The  sense  of  sight,  however,  must  in  all  instances  be 
effected  in  a  maimer  quite  unlike  that  of  the  Vertebral*.  (Consult  the  Memoir  of 
Serres  on  the  Eyes  of  Insects,  Montpelier,  1815,  1  vol.  8vo;  and  the  Observations  of 
Blainville  on  the  Eyes  of  Crustacea,  in  Bull.  Soc.  Philomat.)  [afco  the  memoir  of 
J.  Muller,  conscisely  abstracted  in  the  "  Insect  Miscellanies.”] 

Other  organs,  which  we  here  find,  for  the  first  time,  amongst  the  Crustacea  and 
Insecta*,  and  which  are  named  antennae,  are  articulated  filaments,  varied  in  the  greatest 
degree  as  to  their  form,  even  in  the  sexes  of  the  same  species,  arising  from  the  head, 
and  appearing  eminently  endued  with  a  delicate  sense  of  touch,  and  perhaps,  also,  with 
some  other  kind  of  sensation  of  which  we  have  no  idea,  but  which  has  reference  to  the 

These  animals  also  enjoy  the  senses  of  smell  and  hearing.  Some  authors  place 
the  seat  of  the  first  of  these  senses  in  the  antenn£e+ ;  others,  as  M.  Dumeril,  in  the 
orifices  of  the  breathing  pores;  and  others,  as  M.  de  Serres,  in  the  palj5i.  These 

of  bearing,  the  Decapod  Crustacea,  and  certain  Ortboptera,  alone  possess  a  visible  ear. 

The  mouth  of  these  animals  presents  a  great  analogy  [or  general  uniformity],  which  I 
also  extends,  according  to  SavignyJ,  in  a  relative  manner,  even  to  those  species  which 
subsist  by  suction.  Those  which  gnaw  their  food  [Mandibulata,  Clairville]  bv  means 
of  jaws  fit  f<gj  trituration,  have  the  parts  of  the  month  arranged  in  pairs  laterally,  and 
placed  one  before  [or  over]  the  other.  The  anterior  pair  are  specially  named  mandibles, 

[the  succeeding  pair  or  pairs  being  termed  maxillae,  or  hind  jaws]  ;  the  pieces  which 

[and  that  behind  being  the  labium].  The  palpi  are  articulated  filaments  attached  to 

recognizing  its  food.  The  form  of  these  different  organs  determine  [or,  more  properly 
speaking,  indicate]  the  kind  of  nourishment  with  as  much  precision  as  the  dental 
system  of  Mammalia.  Within  the  lower  lip  1],  the  tongue  (ligula)  [or  rather  lingua] 
is  ordinarily  attached.  Sometimes,  as  in  the  bees,  and  many  other  Hymenoptera,  it  is 
prolonged  considerably,  as  well  as  the  maxillje,  forming  a  kind  of  proboscis  (promuscis), 
with  the  pharynx  at  its  base  often  covered  by  a  kind  of  secondary  lip  (sous-labre ; 
epipharynx ,  Savigny),  and  which  appears  to  me  to  exist,  in  many  beetles,  in  the  form 


mentum  hai  to  the  labium. 

In  Hemip'tera  and  Diptera  the  mandibles  and  maxilla;  are  represented  by  scaly  pieces, 
in  the  form  of  setae  or  lancets,  received  in  a  tubular  elongated  slieath,  which  is  either 
cylindrical  and  articulated,  or  elbowed,  and  terminated  by  fleshy  lip-like  pieces.  In 
these  insects  the  mouth  becomes  a  real  sucker.  In  other  suctorial  insects  (Lepidoptera) 
the  maxilla;  alone'  are  elongated,  conjointly  forming  a  tubular  and  very  slender  instru- 
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double,  and  analogous  to  that  of  the  Mollusca.  The  blood  is  transmitted  from  the  j-  j 

to  the  branchiae,  and  thence  back  to  the  heart.  These  branchiae  are  situated  either  at  j  j 

the  base  of  the  legs  or  upon  the  legs  themselves,  or  upon  the  subabdominal  ap-  >  ! 

pendages,  forming  either  pyramidal  masses,  composed  of  layers  of  fine  plates  or  clothed  j  : 

with  setae,  or  consisting  of  simple  plates  in  tufts,  even  in  some  appearing  to  consist  j  ( 

only  of  hairs.  ! 

The  nervous  system  of  the  Crustacea  (especially  investigated  by  Cuvier,  Audouin,  !  , 

and  Milne  Edwards),  exhibits  two  very  different  appearances,  constituting  the  two  1 

extremes  of  the  modifications  it  presents  in  this  class.  Sometimes,  as  in  the  leaping  , 

shrimps  (Talitrus) ,  it  is  composed  of  two  nervous  chords,  with  knots  or  ganglions 
at  equal  distances  along  the  whole  length  of  the  body,  and  sometimes,  as  in  the  Crab 
(Maia  Sqvinado),  it  consists  of  only  two  nervous  masses,  of  unequal  size,  one  placed  in 
the  head  and  the  other  in  the  thorax.  Other  Crustacea  ( Cymotkoa ,  Pkyllosoma, 
Palinurus,  Palemon,  and  Astacus),  exhibit  intermediate  formations,  showing  the* 

The  Crustacea  are  destitute  of  wings,  provided  with  two  facetted  eyes,  but  rarely 
with  simple  eyes,  and  generally  with  four  antennae.  They  have  in  general  (the  j 

Pmcilopoda  excepted)  three  pairs  of  maxillae  (the  upper  pair  or  true  mandibles  included),  ' 

feet;  and  ten  legs,  all  of  which  are  terminated  by  a  single  hook.  When  the  two  | 

outer  pairs  of  foot-jaws  perform  the  office  of  feet,  the  number  of  legs  is  [increased  to]  ,  j 

fourteen.  The  mouth  consists,  as  in  insects,  of  an  upper  lip,  a  tongue,  but  no  true  ; 

lower  lip  comparable  with  that  of  insects,  the  external  pair  of  foot-jaws  [the  third  l  l 

pair,  or,  where  the  two  outer  pairs  become  legs,  the  first  pair]  closing  the  mouth  and  i 

acting  instead’  of  a  lip,  [thus  proving  what  has  been  suggested  above  relative  to  the 

Their  envelope  is  generally  solid,  and  more  or  less  calcareous.  They  change  their 

They  are  in  general  carnivorous,  aquatic,  and  their  life  extends  through  several  years. 

They  do  not  become  adults  until  after  a  series  of  moultings.  With  the  exception  of  a 
small  number  in  which  these  moultings  somewhat  modify  the  primitive  form,  and 

excepted)  such  as  they  will  remain  throughout  their  life. 

The  situation  and  the  form  of  the  branchia,  the  manner  in  which  the  head  is 
articulated  with  the  trunk  or  thorax,  the  moveable  or  fixed  structure  of  the  eyes|,  the 
organs  of  mastication,  and  the  tegumentary  system,  form  the  bases  of  our  distribution, 
j  and  give  rise  to  the  following  orders  in-  the  class,  and  which  are  confirmed  by  the 
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We  divide!  the  class  into  two  sections,  Malacostraca  and  Entomostraca.* 

The  Malacostraca  have  the  envelope  ordinarily  very  solid,  of  a  calcareous  nature, 
and  ten  or  fourteen f  legs,  hooked  at  the  tip;  the  mouth  placed  in  the  ordinary 
situation,  and  composed  of  a  labrum,  a  lingua,  a  tongue,  two  mandibles,  often  palpi- 
gerous*,  two  pairs  of  maxillae  covered  by  tbe  foot-jaws.  In  a  great  number  each  of 
the  eyes  is  supported  upon  a  moveable  footstalk,  articulated  [at  its  base],  and  the 
branchiae  are  hidden  beneath  the  lateral  margins  of  the  carapax  or  shell ;  in  others,  how¬ 
ever,  they  are  attached  beneath  the  post-abdomen. 

The  Malacostraca  consist  of  five  orders  : — l.Decapoda;  2.Stomapoda ;  3 .  Lamodipoda  ; 
4.  Amphipoda;  5.  Isopoda.  The  first  four  of  these  orders  were  included  in  the  Linmean 
genus  Cancer,  and  the  last  in  his  genus  Oniscus. 


The  Entomostraca,  or  shell  insects  (insecies  cL  coquille)  of  Muller,  are  composed  of 
the  genus  Monoculus  of  Linnmus.  The  envelope  is  corneous,  very  slender,  and  the 
body  in  the  majority  is  covered  by  a  shell,  composed  of  two  pieces,  not  unlike  that  of 
the  bivalve  Mollusca.  Tbe  eyes  are  ordinarily  sessile,  and  often  there  is  but  one 
of  these  organs.  The  legs,  of  which  the  number  varies,  are,  in  the  majority, 
fitted  only  for  swimming,  without  any  terminal  hook.  Some  of  them  are  most 

composed  of  a  labrum,  two  mandibles  (rarely  palpigerous),  a  tongue-,  and  at  most  two 
pair  of  maxillae,  the  outer  ones  not  being  covered  by  foot-jaws.  In  the  others,  which 
appear  to  approach  the  Araclmida  in  many  respects,  the  organs  of  mastication  some¬ 
times  merely  consist  of  the  coxae  of  the  legs  advanced  and  lobe-like,  armed  with 
numerous  small  spines,  and  surrounding  a  large  central  pharynx  :  whilst  in  others  they 
form  a  small  siphon  or  beak,  used  as  a  sucker,  as  in  many  Araclmida  and  Insects  ,•  and 

siphon  itself  being  either  internal,  or  the  action  of  suction  being  performed  by  a  kind 
of  sucking  cup  (ventouse). 

Hence  the  Entomostraca  are  either  dentate  or  edentate.  The  dentate  species  com- 


■  DECAPODA. 


The  first  section,  Pixnipedes,  have  the  hind  rtair  of  Iocs  terminated  hv  n  flattened  nlato  {nr  swimmi**-. 


th  the  claws  of  equal  size  in  both  sexes,  and  the  tail  is  composed  of  the  same  number  of 
types  of  this  section,  and  are  distinguished  by  having  the  third  joint  of  the  outer  foot-jaws  emarginate 
front,  with  hut  few  ioints,  and  are  folded  hack-wards 


CRUSTACEA. 


examined].  *  y  t  .e.c  Cn  shcca  >  he  most  i  pi  [y 

The  branchite  appear  to  be  always  attached  to  the  two  first  appendages  of  tbe 
under-side  of  the  abdomen.  The  female  carries  her  eggs  beneath  the  breast,  between 

ones  remain  attached  to  the  legs,  or  other  parts  of  the  body  of  their  parents,  until  they 
gain  sufficient  strength  to  swim  and  take  care  of  themselves.  These  Crustacea  are  of 
small  size,  and  reside  for  the  most  part  either  upon  the  shores  of  the  ocean  or  in  fresh 
water.  Some  are  terrestrial  and  others  are  parasites. 

These  animals  are  divisible  into  three  orders :  those  in  which  the  mandibles  are  fur- 

Crustacea — these  are  the  Amphipoua.  Those  in  which  these  organs  are  destitute  of 
palpi  comoose  the  two  other  orders,  Lcemodipoda  and  Isopoda.  Cyamus,  a  parasitic 
genus,  belonging  to  the  second  of  these  orders,  conducts  us  naturally  to  Bopyrus  and 
Cymothoa,  with  which  we  commence  the  arrangement  of  the  Isopoda. 
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tb*  order  lsnpoda),  namely,  tlie  Crevettines  and  the  Ilyperincs,  the  former  divided  into  the  sahatoriol 

Dr.  Templeton  has  described  some  curious  minute  species  from  Mauritius,  in  the  Transaction*  of  the 

of  the  Pefers&nr/f  Memoirs, and  Professor  Owen  has  described  some  interesting  species  brought  home  in 

(Vie  of  A.  Cocco,  described  in  the  Giornali  di  Science,  Sfc.,  per  la  Sicilia, 'for  November  1833,  which  has 
been  overlooked  by  Crustaceologists,  and  in  which  the  maxillary  palpi  are  exceedingly  slender,  as  long 


THE  FOURTH  ORDER  OF  CRUSTACEA, 

LCEMODIPODA,- 

i-ly  destitute  of  a  tail,  the  hind  pair  of  legs  being 
>r  lo  a  segment,  followed  by  one  or  two  very 
be  only  species  in  which  the  two  fore-legs,  which  correspond 
part  of  the  head. 

setaceous  antenna:,  implanted  on  a  peduncle  of  three  jo 


ng  with  tiie  second  or  third  pair,  including  those  of  the  head.  The  body,  generally 
.  composed  (including  the  head)  of  eight  or  nine  segments,  with  several 
small  appendages  in  the  form  of  tubercles  at  its  posterior  and  inferior  extremity.  The  legs 
are  terminated  bva  strong  hook;  the  four  anterior,  of  which  the  second  pair  is 
always  terminated  by  a  monodactyle  claw.  In  some,  the  four  following  on 
with  fewer  articulations,  without  a  terminal  hook,  or  are  niibmcmal  and  in  nc 

.  The  females  carry  their  eggs  beneath  the  second  and  third  segments  of  the  body,  in 
formed  of  scales  closely  applied  against  each  other. 

All  these  Crustacea  avc  marine.  M.  Savigny  considers  them  as  approaching  the  Pycno- 
gonides,  and  as  forming,  together  with  them,  the  passage  between  the  Crustacea  and 
Arachmda.  In  the  first  edition  of  this  work,  tin 


Cyamus  (I,ntr.)— 

rst  section  named  Ftliformia,  Latr.)  ; 


:k  with  great  rapidity,  a: 
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THE  FIFTH  ORDER  OF  CRUSTACEA, 

1SOPODA, — 

Or  the  Polygons  of  Fnbricius,  (after  the  removal  of  the  genus  Monoculns)  is  allied  to  the 
Lccmoclipoda  in  the  absence  of  palpi  to  the  mandibles,  but  is  separated  from  them  in  other 
respects.  The  two  fore-legs  are  not  attached  to  the  head,  but  to  a  distinct  segment,  as  are  the 
following  feet.  These  limbs  are  always  fourteen  in  number,  hooked  at  the  tip,  without  any 

ordinarily  cover,  either  entirely  or  for  the  most  part,  the  others.  The  body  is  generally 

ceding;  (see  the  general  remarks  ontheMalacostraca) ;  but  here,  those  which  correspond  with 
the  two  superior  foot-jaws  of  the  Decapods  present,  even  more  strongly  than  in  those 
Crustacea,  the  appearance  of  a  lower  lip,  terminated  by  two  palpi.  The  intermediate  pair  of 
antennx  is  obsolete  in  the  terminal  species  in  the  order,  which  are  terrestrial  in  their  habits, 
and  which  [consequently]  differ  from  the  rest  in  respect  to  their  respiratory  apparatus. 


ISOPODA. 


SECOND  GENERAL  DIVISION. 


RUSTACEA  ENTOMOSTRACA  (Mliller). 
m,  formed  from  the  Greek,  and  signifying  in 


Otho  Frederick  Muller  comprised  the  gem 
his  LeniiEEe  must  also  be  added.  The  researches  of  Muller  upon  these  animals,  of 
which  the  investigation  is  rendered  the  more  difficult  owing  to  their  general  micro¬ 
scopical  size,  together  with  those  of  Schaffer  and  the  elder  Jurine,  have  excited  the 

tial  nature,  as  those  of  Ramdohr,  Strauss,  the*  younger  Hermann,  the  younger  Jurine, 
Adolphe  Brongniart,  Victor  Audouin,  and  Milne  Edwajds,  [to  which  we  may  add  the 
more  recent  memoirs  of  Dr.  Loven  in  Sweden,  of  Dr.  Johnston  and  William  Baird  in 

the  others,  although  forestalled^  as  well  as  the  elder  Jurine,  in  various'  important  struc¬ 
tural  observations,  by  Ramdohr,  whose  memoir  upon  Monoculus,  published  in  1805, 
appears  to  have  been  unknown  to  those  authors.  Fabricius  contents  himself  with 
adopting  the  genus  Limulus  of  Muller,  which  he  places  in  his  class  Kleistagnatha,  or 
our  Brachyurous  Decapoda.  All  the  rest  of  the  Entomostraca  he  reunites,  after 
Linnreus,  in  a  single  genus  Monoculus,  placed  in  his  class  Polygonata,  or  our  Isopo- 
dous  Edriopthalma. 

All  these  animals  are  aquatic,  and  ordinarily  inhabit  fresh  water.  Their  legs,  of 
which  the  number  is  variable — reaching,  in  some  species,  to  beyond  a  hundred — are 
generally  fitted  only  for  swimming,  and  are  sometimes  ramified  or  divided,  sometimes 
ornamented  with  long  feathered*hairs,  or  composed  of  plate-like  joints.  Their  nervous 
system  is  composed  of  only  one  or  two  globules.  The  heart  has  also  the  form  of  a 
long  vessel.  Their  branchiae,  composed  of  hairs  or  threads,  either  isolated  or  united, 
so  as  to  form  beards,. combs,  or  tufts,  form  part  of  the  legs,  or  at  least  of  a  certain 


shell  of  one  c 
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situation  of  the  shell.  The  teguments  of  the  body  are  ordinarily  corneous  rather  than 
calcareous,  in  which  respect  these  animals  apprdhch  the  Insecta  and  Arachnida.  In 

those  which  are  furnished  with  ordinary  maxillae,  the  inferior  or  exterior  are  always 

naked ;  all  the  foot-jaws  performing  tire  office  of  legs,  properly  so  called,  none  of  them 
being  applied  to  the  mouth.  The  second  maxilla?,  except  in  the  Phyllopoda,  also  re¬ 
semble  these  last-named ’organs.  By  Jurine,  they  are  sometimes  called  hands. 

These  characters  distinguish  the  masticating  Entomostraca  from  the  Malacostraca. 
The  other  Entomostraca,  or  those  which  compose  our  order  Pcecilopoda,  cannot  be 
confounded  with  the  Malacostraca,  being  destitute  of  organs  fitted  for  mastication,  or 
because  the  organs  which  appear  to  serve  as  maxillae  are  not  inserted  close  together 
anteriorly,  and  preceded  by  an  upper  lip,  as  in  the  preceding  Crustacea  and  the  man- 
dibulated  insects,  hut  merely  formed  by  the  coxie  of  the  locomotive  organs,  which  are 
armed  for  this  purpose  with  small  spines.  The  Pcecilopoda  represent,  in  this  class, 
those  species  which,  amongst  the  Insects,  aTe  distinguished  by  the  name  of  Haustellata. 
They  are  almost  exclusively  parasitic,  and  appear  to  conduct  us  insensibly  to  the 
Lemmas ;  but  the  presence  of  eyes,  the  power  of  changing  the  skin,  or  even  of  under¬ 
going  a  kind  of  metamorphosis*,  with  the  capability  of  transporting  themselves  from 
place  to  place  by  the  help  of  the  legs,  appear  to  us  to  establish  a  positive  line  of  de¬ 
marcation  between  these  animals  and  the  parasitic  Lemmas.  We  have  consulted,  in 
respect  to  these  transformations,  various  learned  naturalists  who  have  frequently  ob¬ 
served  the  Lernaxe,  and  none  of  them  have  ever  observed  the  change  of  skin. 

and  in  some  species  are  employed  as  organs  for  swimming.  The  eyes  are  very  rarely 
fixed  upon  a  footstalk ;  and  even  when  this  is  the  case,  the  peduncle  is  merely  a  lateral 
prolongation  of  the  head,  and  is  never  articulated  at  its  base.  Often  the  eyes  are 
placed  close- together,  and  sometimes  even  become  confluent,  so  as  to  exhibit  but  one 
eye.  The  organs  of  generation  are  placed  at  the  base  of  the  tail  r  it  is  a  mistaken, 
notion  which  has  been  entertained,  that  the  antenna?  in  some  males  perform  this  func- 

with  the  false  feet  wliich  are  seen  to  exist  in  the  Malacostraca.  The  eggs  are  arranged 

velope,  having  the  appearance  of  one  or  two  minute  bunches  of  grapes,  situated  at  the 
base  of  the  tail.  It  appears  that  they  are  able  to  remain  for  a  great  length  of  time  in  a 
dry  state,  without  losing  their  properties.  It  is  not  until  lifter  the  third  moulting  that 
these  animals  become  adult,  and  capable  of  reproduction ;  and  it  has  been  observed,  in 
respect  of  some  of  them,  that  a  single  copulation  is  sufficient  to  fecundate  many  6uc- 

[By  referring  to  pages  409  and  410,  the  distributions  into  orders,  &c.  of  the  Ento¬ 
mostraca,  as  proposed  hy  LatreiUc,  Milne  Edwards,  &c.,  will  be  perceived  to  vary 
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R'egnc  Animal,  although  Latreille  himself,  as  stated  in  p.  410,  in  his  more  recent  work, 
had  raised  some  of  those  groups,  subsequently  described,  to  the  rank  of  orders.] 


THE  FIRST  ORDER  OF  ENTOMOSTRACA,— 


Has,  for  its  characters,  a  mouth  composed  of  an  upper  lip,  two  mandibles,  a  tongue, 
and  one  or  two  pairs  of  maxilire ;  and  the  branchiae,  or  the  first  of  these  organs  when 

These  Crustacea  are  always  wandering  about,  generally  covered  by  a  shell  in  the 

except  in  a  few,  are  only  fitted  for  swimming;  they  are  variable  in  their  numbers,  there 
being  only  six  in  some,  but  in  others  there  are  from  twenty  to  forty-two,  or  even  more 
than  a  hundred.  Many  exhibit  only  one  eye. 

These  Crustacea  being  for  the  most  part  microscopical,  it  will  be  pesceived  that  the 
application  of  one  of  the  characters  of  which  we  have  made  use— namely,  that  of  the 
presence  or  absence  of  mandibular  palpi — will  here  present  nearly  insurmountable  dif¬ 
ficulties*  The  form,  and  the  number  of  the  legs  and  eyes,  the  shell  and  the  antennae, 
will  furnish  characters  of  more  ready  application,  and  capable  of  being  examined  by 

The  order  of  Branchiopoda  composed,  in  the  methods  of  De  Geer,  Fabricius,  and 
Linnaeus  [with  the  exception  of  a  single  species,  M.  polyphemus],  the  single  genus, 

•  Monocui/us  (Linn.),t — 

Which  we  separate  into  two  principal  sections:  1.  Lophyropa,  divisible  into  three 
subsections,  Carcinoida,  Ostracoda,  and  Cladocera ;  and,  2.  Phyllopa,  divisible  into 
two  subsections,  Ceratopthalma  and  Aspidipkora. 

The  first  section  of  the  Branchiopoda  — that  of  the  Lophyropa  — is  distinguished  by 

the  majority  have  only  one  eye.  Many,  also,  have  the  mandibles  furnished  with  a  palpus. 
The  antenna}  are  generally  four  in  number,  and  are  used  in  locomotion.* 

We  divide  the  Lophyropa  into  three  principal  and  very  natural  divisions,  and  of  which  the 
two  first  agree  with  the  preceding  Crustacea  in  their  palpigerous  mandibles,  and  some  other 

The  first  division  of  the  Lophyropous  Branchiopoda,  or  that  of  the  Carcinoida,  Latr.,  has  the  shell 
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THE  SECOND  ORDER  OF  ENTOMOSTRACAr- 
[The  Seventh  and  last  of  the  Class  Crustacea), — 

Is  distinguished  from  the  preceding  by  the  diversity  in  the  form  of  the  feet,  of 
which  the  anterior,  of  an  indeterminate  number,  are  ambulatory,  or  fitted  for  pre- 


CRUSTACEA. 


organized  of  all  the  Crustacea  ;  a  peculiarity  probably  resulting,  at  lei 
from  their  parasitic  habits.  Latreillc,  iu  his  introductory  observations,  bad  noticed  the  rcla- 

between  them.  Two  Prussian  naturalists,  however,  Dr.  Von  Nordmann,  and  my  friend  Bur- 
raeister,  have  more  recently  published  some  elaborate  memoirs  upon  these  animals,  which 


Acta  Ccbs.  KJat,  Curios.,  accordingly  unites  these  together  into  one  group,  which  be  calls 
Sckmarotzerkrebse  ( Siphonostoma ,  Latr.)  divided  into  five  families;  1,  Penellina,  com- 
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hare  not  been  adopted  as  the  ground-work  of  this  arrangement,  Cbelifer  and  Scorpio 
being  united  together,  whilst  in  the  fifth  order  we  find  the  “  Mites  ”  (but  no  definition 
is  given  to  enable  us  to  judge  what  group  is  thereby  intended)  separated  from  the 
remainder  of  the  Acarides,  which  form  the  sixth  order. 

In  this  valuable  work  the  author  proposes  to  treat  of  all  the  Apterous  insects,  exclu¬ 
sive  of  the  Crustacea;  but  the  first  volume  only  is  yet  published.  Distinguished  as 
its  author  has  long  been  for  his  writings  upon  the  Arachnida  *,  the  present  work,  form¬ 
ing  a  portion  of  the  Suites  &  Biiffon,  is  very  valuable,  as  containing  a  mass  of  mate¬ 
rials  never  before  published,  with  the  substance  of  the  various  works  which  the  author 
lias  already  given  to  the  world.  Much  interesting  detail  relative  to  the  habits  of 
these  animals  is  here  collected,  and  a  great  number  of  species  as  well  as  genera  of 
Spiders,  are  described  in  this  volume.] 


THE  FIRST  ORDER  OF  ARACHNIDA.— 


isecta  (Acaride*,  Latr.)  have 


Other  Mites  ( IfydrachncUa ,  Latr.)  have  also  eighr  legs,  but  theyare  ciliated,  and  fitted  for  swimming. 
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the  chief  part.  The  tongue,  also,  cannot  be  a  stranger  to  this  function.  The  prepara¬ 
tory  apparatus  of  the  mouth  ;  the  intestinal  canal;  the  biliary  or  hepatic  vessels,  and 
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cular  trachea :  this,  however,  as  well  as  the  choroid,  is  wanting  in  various  darkling 
insects ;  3rd,  of  nerves,  which  arise  from  a  large  trunk  proceeding  immediately  from 
the  brain,  which  there  dilates  in  a  reversed  conical  form,  the  broad  base  being  towards 
the  cornea,  and  of  which  the  threads,  running  through  the  choroid  and  inner  plaster  of 

cornea  of  which  is  smooth.  They  are  generally  three  in  number,  and  arranged  in 
a  triangle  upon  the  crown  of  the  head.  In  the  majority  of  apterous  insects,  and 
the  larvae  of  those  which  gain  wings,  the  ocelli  replace  the  eyes,  and  are  often  in- 

The  mouth  of  Hexapod  insects  is  in  general  composed  of  six  principal  pieces,  their 
form  being  lateral,  arranged  in  pairs,  and  mostly  transversely ;  and  two  others,  opposed 
to  each  other  in  a  direction  contrary  to  that  of  the  preceding,  filling  up  the  space  be¬ 
tween  the  former :  one  is  situated  above  the  upper  pair,  and  the  other  below  the  lower 
pair.  In  the  masticating  insects,  or  those  which  feed  upon  solid  materials,  the  four 
lateral  pieces  perform  the  office  of  jaws  (mdchoires),  and  the  two  others  are  considered 
as  lips  ;  but,  as  we  have  already  observed,  the  two  upper  jaws  have  been  distinguished 
by  the  particular  name  of  mandibles,  whilst  the  two  others  have  alone  retained  the 

filaments  which  are  called  palpi, — a  character  which  is  never  possessed,  in  this  class,  by 
the  mandibles.  The  extremity  of  the  maxilla;  is  often  terminated  by  two  divisions,  or 
lobes,  of  which  the  outer,  in  the  Orthoptera,  is  termed  the  galea.  We  have  already 
said  that  the  upper  lip  is  called  the  labrvm.  The  other  lip,  or  the  labium  (levre,  pro¬ 
perly  so  called),  is  formed  of  two  parts:  the  one,  solid  and  inferior,  is  the  mentum; 
the  upper,  which  often  bears  two  palpi,  is  the  tonguelet  (languette),  [or  ligula).* 

In  the  suctorial  insects,  or  those  which  derive  their  food  from  fluid  aliments,  these 
different  organs  of  manducation  appear  under  two  general  modifications.  In  the 
first,  the  mandibles  and  maxillae  are  replaced  by  small,  setaceous,  lancet-like  plates, 
forming,  by  their  union,  a  kind  of  sucker,  which  is  received  in  a  sheath  which  takes 
the  place  of  the  labium,  and  is  either  cylindrical  or  conical,  and  articulated,  in  the 
form  of  a  beak  (rostrum),  or  membranous  and  fleshy,  inarticulated,  and  terminated 
by  two  lips  (proboscis).  The  labrum  is  triangular  and  arched,  covering  the  base  of 
the  sucker. 

In  the  second  of  these  modifications,  the  labrum  and  mandibles  are  nearly  obsolete, 
or  extremely  small.  The  labium  is  no  longer  a  detached  piece,  and  is  only  distin¬ 
guished  by  the  presence  of  a  pair  of  palpi,  of  which  it  is  the  support.  The  maxillae 
have  acquired  a  very  great  length,  and  are  transformed  into  two  tubular  threads,  which, 
uniting  by  the  edges,  forms  a  kind  of  proboscis  which  is  rolled  up  in  a  spiral  manner, 
and  is  named  the  tongue,  but  which,  to  avoid  misconception,  it  would  be  preferable  to 
term  the  spirignatka  :  its  interior  presents  three  canals,  of  which  the  middle  one  forms 
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straight,  or  are  folded  up  transversely;  in  others  they  are  doubled  up,  or  folded  longi¬ 
tudinally,  like  a  fan;  sometimes  they  are  horizontal,  sometimes  inclined  like  a  roof;  in 
many  they  meet  upon  the  back,  and  in  others  they  are  wide  apart  *  The  two-winged 
insects,  of  the  dipterous  order,  have  also,  beneath  their  wings,  two  small  moveable 

the  pair  of  wings  which  are  deficient;  they  are  called  balancersf  ( halteres ).  Other 
two-winged,  very  extraordinary  insects,  have  also  two  balancers,  but  situated  at  the 

others,  prebalancers  ( prehaltcres ).  Above  the  true  balancers  is  a  small  membranous 
scale,  formed  of  two  pieces,  united  at  one  of  the  edges,  and  resembling  the  two  shells 
of  a  bivalve  mollusc  :  this  is  the  alulet,  or  cueilleron  [alula].  Some  aquatic  Beetles 
also  exhibit  it  beneath  the  elytra,  inserted  at  their  base. 

Many  insects,  such  as  the  Cockchafers,  Cantlmrides,  &c.,  have,  instead  of  the  two 
upper  or  anterior  wings,  two  scale-like  pieces,  more  or  less  thickened,  and  more  or  less 
solid  and  opaque,  which  open  and  shut,  and  beneath  which  the  wings  are  transversely 
folded  in  repose.  These  scale-like  pieces  have  received  the  name  of  ehjtra.%  Tire  in¬ 
sects  which  are  furnished  with  these  organs  are  called  Coleoptera,  or  insects  in  a  sheath. 
These  pieces  are  never  wanting^,  but  this  is  not  always  the  case  with  respect  to  the 
wings  themselves.  In  other  kinds  of  insects,  the  extremity  of  these  scales  is  entirely 
membranous,  like  the  wings;  and  in  this  case  these  pieces  are  called  hemelytra:  [hence 

The  scutellum,  or  escutcheon,  is  ordinarily  a  triangular  piece,  situated  upon  the  back 
of  the  mesothornx,  between  the  places  of  insertion  of  the  elytra,  or  wings.  It  is  some¬ 
times  very  large,  and  then  covers  the  greater  portion  of  the  upper  side  of  the  abdomen. 
Various  Hymcnoptera  exhibit  behind  it,  upon  the  metathorax,  a  small  space  called  the 
false  escutcheon  (post-scut ellum). 

The  legs  are  composed  of  a  haunch  of  two  joints  [ coxa  and  trochanter ],  a  thigh 
[femur],  a  shank  of  a  single  joint  [tibia],  and  a  finger,  commonly  called  the  tarsus, 
which  is  divided  into  several  phalanges,  or  joints,  the  number  of  which  varies  from 

suffer  in  their  relative  proportions.  Although  the  counting  of  these  joints  may  some¬ 
times  prove  difficult  [from  their  minuteness],  and  the  numerical  series  may  not  always 
be  in  relation  with  the  natural  system,  it  nevertheless  forms  a  good  character  for  the 
distinction  of  genera :  the  last  joint  is  generally  terminated  by  two  hooks.  The  form 
of  the  tarsi  is  subieet  to  some  modifications,  according  with  the  habits  of  the  insects. 
Those  of  the  aquatic  species  are  generally  flattened,  very  much  fringed,  and  resemble 
oars.[| 

The  abdomen,  which  forms  the  third  and  last  part  of  the  body,  is  confounded  with 
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the  thorax  in  the  Myriapoda ;  but  it  is  distinct  in  all  the  other  insects  which  are  fur¬ 
nished  with  six  legs.  It  incloses  the  viscera,  the  sexual  organs,  and  exhibits  nine  or 
ten  segments,  but  of  winch  some  are  often  concealed,  or  very  considerably  reduced  in 
size.  The  organs  of  generation  are  situated  at  its  posterior  extremity,  except  in  the 

females,  an  oviduct  ( oviscapt ,  Marcel  de.  Scrrcs),  which  is  either  retractile  or  always 

It  is  replaced  by  a  sting  in  the  female*  [and  neuters]' of  many  Hyraenoptera. 

After  coupling,  which  ordinarily  takes  place  but  once,  the  female  deposits  her  eggs 
in  the  places  best  suited  for  their  preservation,  so  that  when  the  young  are  hatched  they 
find  themselves  in  the  midst  of  suitable  food.  The  female  also  frequently  collects  pro¬ 
visions  for  them.  These  maternal  cares  often  excite  our  surprise,  and  most  clearly 

creatures — such  as  the  Ants,  White  Ants,  Wasps,  Bees,  &c. — the  individuals  com- 
posing  the  majority  of  the  assembly,  and  which,  by  their  labours  and  vigilance,  support 
these  societies,  have  been  considered  as  neuter  individuals,  or  without  sex  :  they  have 
been  consequently  named  workers,  or  mules.  It  is,  however,  now  ascertained  that 
they  are  females,  of  which  the  sexual  organs,  or  ovaries,  are  not  fully  developed,  but 
which  may  become  fruitful  if  a  modification  of  their  food,  at  a  certain  period  of  their 
early  existence,  takes  place,  whereby  these  organs  are  developed. 

The  eggs  are  sometimes  hatched  in  the  abdomen  of  the  mother,  which  is  then  termed 
viviparous.  The  number  of  generations  in  a  year,  of  a  species,  depends  on  the  dura- 

similar  circumstances,  is  the  more  common  in  proportion  as  its  generations  succeed 
each  other  in  rapidity,  and  the  female  is  more  fruitful. 

A  female  Butterfly,  after  coupling,  deposits  her  eggs,  from  which  are  hatched,  not 
Butterflies,  but  animals  with  a  very  long  body,  divided  into  rings,  a  head  provided  with 
jaws,  and  several' little  eyes,  having  very  short  legs,  of  which  six  are  scaly  and  pointed, 
placed  in  the  front  of  the  body,  and  the  others,  variable  in  number,  membranous,  and 
attached  to  the  hind  rings.  These  animals,  called  Caterpillars,  live  a  certain  time  in 
this  state,  and  change  the  skin  several  times.  At  length,  however,  a  period  arrives, 
when,  from  this  skin  of  the  Caterpillar,  issues  a  very  different  being,  of  an  oblong  form, 
without  distinct  limbs,  and  which  soon  ceases  to  move,  and  remains  a  long  time  appa¬ 
rently  dead,  and  dried  up,  under  the  name  of  a  Chrysalis.  On  regarding  it,  however, 
mere  closely,  we  perceive,  in  relief,  upon  the  outer  surface  of  this  Chrysalis,  the  lines 
which  represent  all  the  parts  of  the  Butterfly,  but  in  proportions  different  from  those 
which  these  parts  will,  at  a  future  day,  acquire.  After  a  longer  or  shorter  period,  the 
skin  of  the  Chrysalis  bursts ;  the  Butterfly  comes  forth,  moist,  soft,  with  flaccid  and 
short  wings,  but  in  a  few  instants  it  dries,  its  wings  grow,  become  stronger,  and  it 
becomes  fitted  for  flight.  It  has  six  long  legs,  antenna,  a  spiral  proboscis,  composite 
eyes :  in  a  word,  it  does  not  in  the  least  resemble  the  Caterpillar  from  which  it  had 
sprung,  for  it  is  ascertained  that  the  changes  in  its  state  are  nothing  else  than  succes¬ 
sive  developements  of  the  parts  contained  within  each  other.'  Such  are  the  metamor¬ 
phoses  of  insects.  The  first  state  is  named  the  larva,  the  second  the  nymph  [jpvpa], 
and  the  third  the  perfect  state  [imago].  It  is  only  in  the  last-mentioned  state  that  the 
insect  is  fitted  for  propagation. 


which  are  developed  at  the  last  moulting,  which  brings  the  insect  to  the  perfect  state,  j 
Such  are  the  Cimices,  Grasshoppers,  &c.  Finally,  the  other  insects  provided  with  | 
wings  are  said  to  undergo  a  complete  metamorphosis,  appearing,  at  first,  under  the  | 
form  of  a  caterpillar  or  worm,  and  subsequently  becoming  an  inactive  nymph,  but  j 
which  cxliibits  all  the  parts  of  the  perfect  insect  contracted,  and,  as  it  were,  enveloped 


distinguished  [pvpa  oblecta ,  Linn.]  ;  but  th§it  of  the  two-winged  flies,  being  formed  of 
the  dried  skin  of  the  larva,  has  merely  the  appearance  of  a  cocoon  in  the  shape  of  an  egg. 
It  is  a  kind  of  capsule,  or  case,  in  which  the  animal  is  inclosed  (pupa  coarctata,  Linn.) 

Many  Jarvse,  previous  to  passing  to  the  pupa  state,  construct  for  themselves,  with 
silk  which  they  draw  from  the  interior  of  their  own  bodies,  by  means  of  the  spinnerets 
of  their  lower  lip,  or  with  other  materials  which  they  have  collected,  a  cocoon,  in  which 
they  are  inclosed.  The  perfect  insect  comes  forth  from  the  pupa  by  a  slit  or  fissure 
which  it  makes  down  the  back  of  the  thorax.  In  the  pupa  of  two-winged  flies,  one  of 
its  extremities  is  detached,  in  the  form  of  a  cap,  *r*,the  passage  of  the  insect. 

The  larva?  and  pupa?  of  the  insects  with  a  serai-metamorphosis,  differ  only  from  the 
perfect  state  of  the  same  insects  in  respect  to  their  wings.  The  other  outer  orgaus  are 


longated ;  the  head  is  often  very  different. 


ansforrag-tioTi,  and  enjoying  all  their  faculties,  they  hasten  to 
1  when  this  is  performed,  their  existence  soon  terminates, 
i  season  of  the  year  (winter  excepted)  presents  to  us  many 


3  vegetables,  the  species  of  insects  are  subject  to  geographical  -limits.  Those, 
imple,  of  the  New  World  (with  the  exception  of  a  small  number  of  the  northern 
5),  are  essentially  peculiar  to  it :  it  also  possesses  many  genera  equally  peculiar. 


sting ;  whilst  Fabricius  only  employed  the  parts  of  the  mouth.  The  Crustacea  and 
Arachnida,  in  all  these  distributions,  are  considered  as  insects ;  and  they  are  the  ter¬ 
minal  ones  in  that  of  Linnmus,  which  has  been  generally  adopted.  Brisson,  however, 
had  separated  the  Crustacea  as  a  distinct  class,  which  he  had  placed  before  that  of  the 
Insects,  and  which  comprehended  all  those  species  which  have  more  than  six  feet, — 
namely,  the  Crustacea  and  Arachnida  of  Lamarck,  or  the  Insect®  Apiropoda  of  Savigny. 


482 


INSECTA. 


the  extremity  with  a  galea ;  the  lower  wings  folded  in  two  directions,  or  simply  longi-  j 
tudioally,  and  the  sheaths  ordinarily  coriaceous,  mostly  crossing  at  the  inner  margin.  i 
They  only  undergo  the  semi-metamorphosis.* 

The  seventh  order,  Hemiptera,  has  six  feet ;  four  wings,  the  two  upper  having  the  j 
form  of  coriaceous  sheaths,  membranous  at  the  extremity,  or  similar  to  the  inferior  pair,  1 
but  larger  and  stronger ;  the  mandibles  and  maxillae  ate  replaced  by  setae,  forming  a 
sucker,  inclosed  in  a  sheath  of  a  single,  articulated,  cylindrical,  or  conical  beak-like 

The  eighth  order,  Neuroptkiea,  has  six  feet ;  four  membranous,  naked  wings  ;  and 
mandibles  and  maxillae  for  mastication.  The  wings  are  finely  reticulated,  the  lower  pair  ! 

generally  of  the  size  of  the  anterior,  or  more  extended  in  one  of  their  diameters.  ; 

The  ninth  order,  Hymenoftbra,  has  six  feet;  four  membranous,  naked  wings ;  man-  ! 

abdomen  of  the  females  nearly  always  terminated  by  a  borer,  or  sting.  j 

The  tenth  order,  Lepiooptera,  has  six  feet ;  four  membranous  wings,  covered  with  j ; 
little  coloured  scales,  like  dust;  a  horny  piece,  like  an  epaulette,  directed  backwards,  ;  h 

inserted  in  front  of  each  of  the  fore-wings ;  the  maxillae  replaced  by  two  tubular  fila-  | 

ments  united,  and  composing  a  kind  of  tongue  rolled  up  in  a  spire.f  .-l 

The  eleventh  order,  Rhipiptkra,  has  six  feet;  two  membranous  wings,  folded  like  a  ! 

fan ;  two  crustaceous,  moveable  bodies,  in  tbe  form  of  small  elytra,  situated  at  the  fore  i 

extremity  of  the  thorax  J ;  and  the  organs  of  manducation  consist  of  a  pair  of  simple,  j  I 

setiform  maxillae,  with  two  palpi.  j  J 

The  twelfth  order,  Diptera,  has  six  feet;  two  membranous  wings,  extended,  and  ! 
accompanied,  in  nearly  all,  by  two  moveable  bodies,  in  the  form  of  balancers,  situated  / 

behind  them ;  and  the  orpins  of  manducation  consist  of  a  sucker,  containing  a  variable  j 
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COLEOPTERA. 


COLEOPTERA. 


COLEOPTERA. 


AU  these  insects  feed  upon  vegetable  substanci 
the}'  are  wanting  and  replaced  by  fleshy  lobes  in  , 
upon  the  flowers  or  leaves  of  plants.  I  divide  this 


eir  larnc  have  generally 


CO.LEOPTERA. 


HEMIPTERA. 
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INSECTA. 


NEUROPTERA. 


INSECTA. 


HYMENOPTEIU. 


HYMENOPTERA. 


HYMENOPTERA. 


LEPIDOPTERA. 


r 
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DIPTERA. 


The  larva;  of  dipterous  insects  are  destitute  of  feet,  but  some  possess  appendage 
resemble  them.  This  is  the  only  order  in  which  the  head  is  soft  and  variable;  but  t 

furnished  with  two  hooks,  which  serve  them  to  gnaw  their  food.  The  principal  o 
respiration  in  the  majority  of  the  larvte  of  this  order  are  placed  at  the  posterior  extr 
the 'body ;  many  have  also  a  pair  on  the  segment  immediately  behind  the  head. 

Messrs.  Fallen,  Meigen,  Wiedemann,  and  Maequart,  have  lately  rendered  signal  se 
the  establishment  of  numerous  generic  groups,  by  the  description  of  many  new  specif 
correcting  the  synonomy  of  those  previously  described.  They  have  also  employed  ( 

“  Genera.”  [Latrcille  here  overlooks  the  previous  claims  of  Harris.] 

The  work  of  Maequart  upon  the  Diptcrn  of  the  north  of  Fiance  appears  to  me  t< 
.  best  treatise  yet  published  on.  these  inserts.  [M.  Maequart  has  lately  published  a 
classification  of  the  order,  in  two  volumes,  in  tlic  Suites  ie  Buffos,  as  well  as  a  distill 
.on  Exotic  Diptcra.  Messrs.  Holiday  and  Welker  have  added  much  to  our  knowl 
BrMsl.Diptera.]  '  ^ 


DIPTE11A. 
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FOURTH  GREAT  DIVISION  OF  THE  ANIMAL  KINGDOM. 


THE  RADIATA  (Radiated  Animals,  or  Zoophytes). 

[Neither  of  these  names  is  literally  applicable,  for  all  the  animals  in  the  division  are 
not  radiated  ;  and  the  very  name  Zoophyte,  “  plant-animal,”  is  a  contradiction.  In 
England,  the  term  Zoophyte  is  much  more  restricted  than  in  France,  but  it  is  equally 
inapplicable,  excepting,  perhaps,  to  those  species,  about  which  there  are  still  disputes 
as  to  whether  they  are  animals  or  vegetables.] 

These  animals  have  no  mesial  plane,  but  may  be  variously  divided  into  symmetrical 
parts,  radiating  from  one  or  more  axes.  Their  organs  of  motion,  when  they  have  any, 
are  moveable  spines  attached  to  the  skin,  or  flexible  papillae,  capable  of  inflation.  They 
have  no  true  system  of  circulation,  and  their  nervous  system  is  always  obscure,  and 

some  bisexual,  and  some  are  produced  by  buds  or  division.  [Some  very  minute  ones, 
as  Volvox,  consist  of  a  globular  tunic  inclosing  a  vast  number  of  smaller  globes,  each 

stalks,  or  Polypidoms — dwellings  of  po’vpi,  which  are  sometimes  leathery  or  horny,  and 
■with  it ;  and  when  they  are  alive,  it  is  probably  always  covered  with  an  epidermis.] 

1.  Echinoderma^a  [Spiny  Skins],  have,  besides  these,  the  intestine  and  organs  of 
respiration,  reproduction,  and  partial  circulation,  floating  in  a  large  cavity.  The  Ho - 
lothwitc  are  united  to  them ;  because,  although  they  have  no  spines  on  the  skin, 
the  internal  structure  is  even  more  complicated. 

2.  Entozoa  [Intestinal  Worms],  inhabit  the  viscera  of  other  animals.  They  are 
long  and  flattened  ;  have  no  visible  organs  of  circulation  or  respiration ;  and  some  have 

tines  of  the  Eel  was,  for  a  long  time,  regarded  as  the  young  of  that  animal.] 

3.  Acalepha  [Sea  Nettles],  are  round  and  radiated,  with  only  one  opening  to  the 
body,  and  no  organs  of  respiration  or  circulation.  They  approach  the  Polypi,  only 

4.  Polypi  [Many Tentacula, once  consideredas plants].  These  are  gelatinous  animals, 
with  a  mouth  and  digestive  organs  more  or  less  complicated.  Many  of  them  live  in- 
clusters  upon  branched  or  expanded  polypidoms,  which  made  them  be  considered  as 

they  fabricate  vast  reefs  of  hard  rock,  consisting  of  salts  of  lime  cemented  by  animal 


PEDICELLATA. 
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i,  though  their 

5.  Infusoria  [Arfimalcul»]fth. 

appear  to  be  mere  particles  of  animated  jelly/  [They  exist  in  countless  myriads, 
principally  in  stagnant  water,  and  some  are  so  tenacious  of  life,  that,  after  having 
been  for  some  time  dried  to  powder,  they  revive  again  when  moistened.] 


THE  FIRST  CLASS  OF  THE  RADIATA. 

THE  ECHINODERMATA. 

These  have  a  well-organised  skin ;  sometimes  a  sort  of  skeleton ;  a  digestive  and  a 
feet,  or  vesicular  appendages  answering  the  same’purpose,  and  those  without. 


'  THE  FIRST  ORDER  OF  THE  ECHINODERMATA. ' 

PEDICELLATA. 

These  have  the  skin  pierced  with  numerous  small  holes,  through  which  protrude  cylindric 
'  ientacula,  terminating  in  suckers.  These  are  extended  or  retracted  by  a  humour  distinct  from 

which  they  perform  their  locomotion,  or  adhere  to  the  rocks.  Vessels  from  these  continue  to 
unite  in  a  trunk  for  each  row,  which  trunk  terminates  near  the  mouth.  The  order  consists  of 
three  very  natural  families. 

THE  FIRST  FAMILY  OF  THE  PEDICELLATA,— 

Tub  Asterias  [Star-fisli],—  ■ 


ACALEPHA. 


THE  THIRD  CLASS  OF  THE  RADIATA,— 

THE  ACALEPHA,— 

which  wc  can.  still  perceive  vessels,  though  these  vessels  are,  in  truth,  little  else  than 
intestinal  tubes,  ramified  through  the  parenchyma  of  the  body.  They  admit  of  a  natural 
division  into  two  orders, — Simple  and  Hydrostatic. 


)11DER  OF  THE  ACALEPHA. 


COHALLIFERT. 


by  new  discoveries  in  the^nurnbcrs,  the  forms,  and  the  organization  of  thoe  minute 
animals.  ^Farther  improvements  in  the  structure  of  the  instrument,  and  the  mode  of 
using  it,  may  enable  the  observers  of  a  future  age  to  obtain  information  relative  to  this 
part  of  the  Animal  Kingdom,  of  which  we  of  the  present  age  can  form  no  adequate 


INFUSORIA. 


idea.  But,  even  in  the  present  limited  state  of  our  information,  this  depagment  of 

a  moderate  knowledge  of  all  its  branches.] 

The  greater  part  of  the  Infusoria  have  a  gelatinous  body,  and  a  very  simple  organ¬ 
ization  ;  hut  some  naturalists  have  included  among  them  other  animals,  -which  are  far 
more  complex  in  their  organization,  and  which  agree  with  them  only  in  the  smallness 

our  first  order  ;  but  we  must  retain  the  doubts,  which  are  not  yet  cleared  up,  respecting 
their  organization. 


THE  FIRST  ORDER  OF  THE  INFUSORIA. 


FIRST  DIVISION,  FOURTH  CLASS.— PISCES . 


MOLLTJSCA. 


THIRD  DIVISION,  CLASSES— CRUSTACEA,  ARACIINIDA, 
AND  INSECTA. 


RADIATA. 


radiata. 


KADIATA. 
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